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Preface 

Women are conscious of their health and see their general practitioner (GP) 
often. As a female GP I have seen many women asking for help in different 
stages of life. During the mid-1990s more women started asking for help 
with symptoms associated with the menopause than previously. The phar-
maceutical industry had introduced medications to reduce these complaints. 
These medications, called Hormone Replacement Therapy (HRT), contain 
female sex hormones in a smaller dose than contraceptive pills. The name 
suggests that the aim of the therapy is to reinstate natural functions. When 
more and more of my patients asked for hormone replacement therapy, I 
became eager to learn more about the differences in medical care between 
men and women. After some not very successful attempts to obtain informa-
tion from the pharmaceutical industry on the subject how to help the tired, 
sweating women who were seeking relief, we initiated our study in 1995. 
With this as our background and with our awareness that the women were 
asking their GPs for help with their climacteric complaints, we decided to 
make this study among women aged 35–64 years from the general popula-
tion. This thesis is based on a cross-sectional postal questionnaire study, 
performed in 1995 in seven counties in central Sweden. The overall aim has 
been to examine the medication and health problems among women aged 
35–64 years. 
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Introduction 

Self-rated health for both men and women is found to be different depending 
on variables such as educational level, physical activity and social interac-
tion, all of which play a crucial role for men. A cross-sectional study by 
Undén and Elofsson shows that when women judge their health, their satis-
faction with sleep and with physician contacts play a more crucial role than 
for men (Undén 2006). 

Pennebaker concludes that women of all ages report more symptoms, take 
more prescription and non-prescription medication and consult physicians 
more often than men (Pennebaker 1982). Al-Windi et al. found in a Swedish 
comparison that women have lower scores for physical wellbeing than men 
and higher prevalence of symptoms in the categories tension and depression, 
most significantly among the middle-aged groups (al-Windi 1999). The find-
ings of Thorn et al. in a Swedish prospective study, suggest that lifestyle 
factors such as mental stress, obesity and smoking are related to airway 
symptoms and quality of life later in life (Thorn 2006). According to Fu-
runes et al. foreign origin, low education, and different kinds of isolation 
such as not working outside the home, and being divorced or widowed are 
factors that increase the risk of experiencing certain symptoms (Furunes 
1996). 

The use of medication among women has been investigated in many stud-
ies, where it is often compared to use among men. Women take more medi-
cation and use the health care services more than men, and this increases 
with age (Boethius 1977; Dunnel 1972; Eggen 1994; Klaukka 1988; Nor-
denstam 1996; Rabin 1975; Skegg 1977; Tennis 1990; Tierpsprojektet 
1995). According to Eggen in Norway the higher medication use in women 
is attributed to women’s higher levels of physical distress, especially head-
aches, a larger number of appointments with the doctor and a higher propor-
tion of reported chronic diseases and depression than men (Eggen 1994). 
Boethius found that women dominated the prescriptions in all age groups 
except in the youngest (Boethius 1977). 

Skegg et al. investigated a listed patient population of 19 general prac-
tices (Skegg 1977). Twenty percent of the medications prescribed to these 
women during one year were psychotropic comprising sedatives, hypnotics, 
tranquilizers, antidepressants, stimulants, and appetite suppressants. At-
tempts have been made to explain the well-known difference in medication 
and health care utilization between men and women. According to one hy-
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pothesis, women are more inclined to pay attention to their symptoms and to 
seek care for them than men (Pennebaker 1982). According to another hy-
pothesis the fact that women bear children leads to increased exposure to the 
health care system and thus to more use of medication (Mustard 1998). 

Adherence 
It has been suggested that compliance is generally lower than prescribing 
doctors thinks, and that compliance is even lower than usual for HRT. In a 
population based study from Sweden, 50% compliance for HRT was found 
during one year, which means that half the women discontinued their medi-
cation (Lindgren 1993). The 2,465 women in that cohort were 55, 57, 59 and 
65 years old. Of these women 10% used HRT, and 10% had discontinued 
their treatment. Twenty percent of these women stated that they discontinued 
their medication because of fear. 

What is called adherence today was previously referred to as compliance. 
Compliance implies a submissive behaviour, in contrast to adherence. The 
reasons for non-adherence are complex. More important than socio-
epidemiological facts are complexity of treatment, and factors such as costs 
and side effects, treatment alternatives, knowledge of the disease, and pa-
tients’ self-efficacy (Gregoire 2002). The relationship between the provider 
and the patient is fundamental to how these factors are interrelated. The find-
ings of Svarstad show the need to improve the doctor-patient contact, since 
50% of the subjects could not state correctly how long they were supposed to 
continue their medication a few days after consulting their doctors (Svarstad 
1974). Furthermore, 26% did not know the dosage, 17% did not know how 
often to take the medication, and 23% did not know the purpose of each 
medicine they were taking. 

These findings imply the need to practice communication skills both dur-
ing undergraduate medical studies and as a practicing physician. To improve 
the physician’s ability to listen to the patient and to create confidence in the 
consultation is of importance to adherence (Jahng 2005). Kurtz et al. sug-
gests a way of doing this in the Calgary-Cambridge guide, with an integrated 
model of clinical method and effective communication skills (Kurtz 2003). 
More effective interventions are needed to reduce risk and improve the re-
sults for patients (Miller 1997). Specific strategies of verbal and written in-
struction, including a rationale for treatment and the development of skills in 
communication, the negotiation of goals and a plan, the anticipation of barri-
ers to compliance, the discussion of solutions and the use of active listening 
are suggested. 

Podell and Gary suggested 5 steps to improve adherence. First, control 
compliance specifically. Ask do you take the red pill? Second, ensure that 
the patient understands the general rationale for the treatment. Third, review 
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the medication regimen with the patient. Fourth, develop compliance-
promoting strategies, and fifth, when the patient shows resistance to treat-
ment, ask is your resistance emotional? If the answer is yes, listen to the 
patient and monitor your own psychological reactions (Podell 1976). Good 
physician-patient collaboration is associated with better adherence to treat-
ment regimens (DiMatteo 1994; Ong 1995; Podell 1976; Speedling 1985). 

The results of Gregoire et al. suggest better adherence to prescribed anti-
hypertensive medication if the medications cost less, have fewer side effects, 
and if people can be helped to differentiate symptoms resulting from their 
medication, from the symptoms not caused by the medication (Gregoire 
2002). 

The consensus statement of the International Conference on Communica-
tion in Toronto in 1991 summarized the evidence about effective communi-
cation, the deficiency in practice and proven methods of teaching (Simpson 
1991). This statement was followed by recommendations from the General 
Medical Council in the UK (General Medical Council 1998) and similar 
recommendations from the Association of American Medical Colleges 
(Association of American Medical Colleges 1998). Actions are suggested for 
the patient, for the providers and for the healthcare organizations. The pro-
vider must work for effective communication with patients (Aspegren 1999; 
Association of American Medical Colleges 1998; General Medical Council 
1998). 

There is limited population based information about health and use of 
medications among women. Most studies are not based on population sam-
ples, but on the selected female patients seen at hospitals, who are therefore 
not necessarily representative of women in the general population. Lancaster 
et al. showed that women seen at hospital were better educated and more 
well-informed than the average woman in the general population (Lancaster 
1995). 

Menopause and climacteric complaints 
From a medical point of view the menopause is defined as the date when 
menstruation ceases. Natural menopause is defined as 12 months or more of 
amenorrhoea resulting from a permanent cessation of ovarian function 
(Greendale 1999). The menopause appears on the average at 51 years of age 
for women in the Western world (Hammar 1984; Jaszmann 1976; McKinlay 
1992). 

Rödström et al. showed that the mean age for natural menopause in-
creased in the longitudinal study by 0.1 years per year of birth for Swedish 
women born 1908-1930 (Rödström 2003). 

In a population study McKinley et al. showed that in 10% of the women 
menstruation ceased on one occasion and never came back, while in the re-
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maining 90% menstruation became irregular for up to four years before it 
finally ceased (McKinlay 1992). 

Symptoms like irregular bleeding, flushing and sweating, vaginal dryness, 
urinary incontinence and urinary infections as well as symptoms affecting 
muscles and joints are common during the menopausal transition (Hammar 
1984; Hammar 1998). 

It is not quite clear what symptoms are associated with the menopause. 
Vasomotor symptoms constitute a factor separate from psychological symp-
toms and other somatic symptoms (Collins 1994). As menopause is a multi-
factoral phenomenon, symptoms that occur at menopause may have different 
aetiologies. 

Several population studies show that the range of complaints during 
menopause differs, from almost none to quite severe (Liao 1994). Almost all 
women have heard of HRT – more than 96% according to Garton (Garton 
1995). Women’s opinions about HRT have been investigated in many stud-
ies. In two studies 40% of the women said they were interested in HRT, 40% 
were negative and 20% took a neutral position (Hunter 1994; Hunter 1995). 

Several studies have found that long-term use of oestrogens has preven-
tive effects against coronary heart disease and osteoporosis (Consensus de-
velopment conference 1993; Falkeborn 1992; Stampfer 1991). However, the 
protective effect of HRT has been questioned by others, and the findings of 
increased risks of breast cancer and thromboembolic diseases make the risk-
benefit balance negative. The question of whether or not to prescribe hor-
mone substitution is debated. In the Women’s Health Initiative Study effects 
of conjugated oestrogen (CEE) combined oestrogen-gestagen (CEE and me-
droxyprogesteronacetate, MPA), and placebo were studied in a longitudinal 
study of 26,000 women. The risk of venous thromboembolism was increased 
with HRT (Rossouw 2002). In The Million Women Study (MWS) the risk of 
breast cancer in women treated with HRT increased (Beral 2003). On the 
basis of results from recent studies such as the Women’s Health Initiative 
trial (Rossouw 2002), the Million Women Study (Beral 2003) and the Heart 
and Estrogen/progestin Replacement Study (HERS) (Hulley 1998), new 
recommendations for use of HRT in Sweden have been issued by the Swed-
ish Medical Products Agency (Läkemedelsverket 2004). 

The two previous indications for HRT in Sweden were to alleviate oes-
trogen deficit symptoms in postmenopausal women and to prevent osteopo-
rosis in women with a high risk for fractures. The first indication was 
amended to include using the lowest efficient doses for the shortest possible 
time. The second was amended as follows: to prevent osteoporosis in post-
menopausal women with a high risk of future fractures if they cannot take 
other medications to prevent osteoporosis. 

More women request psychological consultation than HRT. Most of the 
women get their information from the media (Griffiths 1995). However, 
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almost 47% of the subjects considered the media information not to be in-
formative enough. 

Women have generally had cautious attitude toward hormone replace-
ment. The explanation may be lack of knowledge of the substances used and 
unwillingness to medicate themselves in a process seen as a natural one, or 
that women fear an increasing risk of cancer from the medication (Cano 
1994; Garton 1995; Griffiths 1995; Hunter 1994; Liao 1994; Sinclair 1993). 
This is in contrast to the well-known fact that women use more medication 
and more health care than men and that this difference increases with age 
(Mustard 1998; Nordenstam 1996). 



 16 

Aims of the study 

The overall aim has been to examine the medication and health problems 
among women aged 35-64 years. The specific aims of the thesis were: 

 
� to investigate prescription medication utilization in a female population 

aged 35–64 years and factors possibly related to medication utilization in 
this population, 

� to investigate the adherence of the female population aged 35–64 years to 
prescribed medications and to study factors affecting adherence, 

� to measure the prevalence of HRT in the general population and to see if 
HRT users report fewer symptoms, better general self-rated health and 
less use of other symptom relieving medication than non-users and previ-
ous users, 

� to evaluate symptom prevalence among women aged 35–64 years, ad-
justed for symptom relieving medication use and other potential symptom 
affecting variables. 
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Study population and Methods 

The study was performed in 1995 as a cross-sectional postal questionnaire 
study in seven counties in central Sweden. All Swedish residents have a 
unique national census registration number that indicates date of birth, sex 
and other data. The census register is required by law to be kept up-to-date. 
A random sample of 4,200 women, aged 35–64 years, was drawn from the 
register for the seven counties comprising the Uppsala-Örebro Health Care 
Region, with a population of 2 million. 

A postal questionnaire was sent to these women in March 1995, with two 
reminders when necessary. A total of 2,991 (71.2%) women responded. The 
age distribution of responders and non-responders was similar, 49.6 ± 8.5 
and 49.8 ± 8.7 years, respectively. Due to late response the oldest women 
were 67 at the time of response. 

The questionnaire had two main parts. The first contained questions on 
psycho-socio-economic background, such as age, marital status, occupation-
al and educational level, tobacco use and physical activity, quality of life, 
self-reported health, height and weight, general symptom prevalence, life-
style, housing situation, menopausal status and symptoms, and disorders for 
which the women was taking medication. 

Educational level was classified as compulsory school only, vocational 
training, high school, and college or university education. Smoking habits 
were denoted as never smoked, ex-smokers and current smokers. Physical 
activity was measured during work and leisure time. Work activity was 
measured on a three-point scale, sedentary, moderately active and heavy 
(papers 1 and 3). Leisure time activity was measured on a four-point scale, 
sedentary, moderately, very active and vigorously active. In the analysis the 
latter two groups were amalgamated. 

Body mass index (BMI) was used as a measure of relative weight and was 
calculated as weight(kg)/height(m2). Moreover, the women were asked if 
they had undergone hysterectomy or oophorectomy and to state their men-
strual status.  

 Menstrual status was classified as premenopausal if the woman reported 
menses during the past and the present year. Women reporting menses only 
during the past year but not during the present year were classified as meno-
pausal in papers 1 and 3 but are called perimenopausal in accordance with 
the present terminology in the rest of this thesis. Women reporting no men-
ses either during the past or the present year were classified as postmeno-
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pausal. In the final classification information on hysterectomy and oophorec-
tomy was taken into account. 

The women were asked if they were bothered by presumed menopausal 
symptoms such as flushing, sweating during the day or sweating at night, 
vaginal dryness, stress urinary incontinence, urge urinary incontinence, uri-
nary infections and muscular pain. Most of the questions have been validated 
in previous studies (Samuelsson 1999). Information on parity and contracep-
tive medication was also obtained.  

The Gothenburg Quality of Life Instrument was used to measure quality 
of life aspects (Tibblin 1990b). The Complaint Score and Well-being sub-
scales were used. Complaint Score is a list of 30 general symptoms. The 
women were asked to indicate which of these they had experienced during 
the past three months. The subscale is not intended to measure specific 
symptoms, but rather the tendency to report symptoms. The frequency of 
each symptom and the sum of all reported symptoms (Complaint Score) 
were used. 

The Well-being subscales include 18 psycho-socio-economic variables, 
like housing situation, financial status, mood and self-rated health, measured 
on seven-point interval scales ranging from "poor" (=1) to "excellent could 
not be better" (=7). 

The second part of the questionnaire contained questions on medication 
prescribed during the past year. Five forms containing two pages each were 
provided in the questionnaire, one form per prescription. If the woman had 
received more than five prescriptions during the study period, she was in-
structed to give information on medication number six and onwards in a free 
format, and to provide the same type of information as for the first five. All 
prescribed medications reported were coded according to the Anatomical 
Therapeutic Chemical Classification System (ATC) (Nordic Statistics 1979). 
All the diagnoses were coded according to the 9th edition of the Swedish 
version of the International Classification of Diseases (ICD9), which was 
used at the time (National Board of Health and Welfare 1986). 

In papers 1 and 2 information collected on all medications was used. In 
papers 3 and 4, only information on HRT and symptom relieving therapy 
was used. HRT was defined as medications with ATC-codes G03C, G03D 
and G03F. One hundred and seven (3.6%) women reported that they still 
menstruated but were using medications classified as HRT. Ninety-six of 
these women reported menopausal symptoms (ICD-code 627) as the indica-
tion for their therapy, and the remaining eleven reported various other indi-
cations.  

Symptom relieving therapy included tranquilizers, hypnotics, antidepres-
sants and painkillers with ATC-codes N02A, N02B, N05B, N05C, N06A, 
M01A and M03B. In paper 1 due to the incongruence between the classifica-
tion systems ATC and ICD9, an adjustment was made of single items to 
improve the congruence. Lipid lowering drugs were reclassified from blood 
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to cardiovascular, antidiabetic drugs were reclassified from alimentary to 
hormonal, and neurologic drugs used for musculoskeletal problems were 
reclassified as musculoskeletal. 

For each prescription, information was collected on medication trade 
name, dosage, duration, and whether the woman was taking the medication 
currently or had discontinued the medication. For each prescription adher-
ence to medication was defined as persistence of taking medication, or 
stopped medication as stipulated with prescription. If medication was taken 
as prescribed or discontinued as prescribed adherence was considered satis-
factory. If medication was discontinued against prescription, filled but not 
started, or never filled adherence was considered to be unsatisfactory. Infor-
mation on severity of the disease for which the medication was taken and on 
the importance of the medication was obtained on seven-point interval 
scales.  

We also asked about concerns with the medication, with possible re-
sponses yes or no. Further we asked if the prescribing physician was male or 
female. Confidence in the prescribing physician and in physicians in general 
was given on seven grade interval scales. The prescribing physicians were 
classified as GPs, hospital-based physicians, private practitioners, occupa-
tional health care physicians, or other physicians. 

The study was approved by the Research Ethics Committee of Uppsala 
University. 

Statistical considerations 
Statistical analyses were conducted using the SAS and the JMP program 
packages (JMP 1995; Statistical Analysis System (SAS) 1989-1996). Partial 
non-response (missing data in returned questionnaires) was less than 2.5%. 
Summary statistics such as means and measures of dispersion were com-
puted with standard parametric methods. Univariate analyses based on con-
tinuous data in the various groups of women were performed with analysis 
of variance using Students t-test. Analyses based on ordinal or nominal data 
were performed with the chi-square test. Odds ratios and their 95% confi-
dence intervals were computed using logistic regression technique. Ninety-
five percent confidence intervals (95% CI) were computed using conven-
tional methods. 

All data were used in the analyses in the same form as they were col-
lected, except some of the interval scale variables, education, BMI, and some 
others. These were sometimes analysed in the same form as they were col-
lected and sometimes classified into two or three groups depending on num-
bers. The classified form was used when the effect of the variable on out-
come was measured, for instance in papers 1 and 2, The non-classified form 
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was used when the effect of the variable was taken into account when effects 
of other variables were measured, for instance in papers 3 and 4. 

In paper 1 univariate and multivariate analyses of factors related to medi-
cation use were performed with the logistic regression of current medication 
use as the dependent variable. In paper 2 univariate and multivariate analy-
ses of the effects of various variables on adherence to medication were per-
formed with logistic regression. In the final multivariate analysis backward 
elimination of non-significant variables on the 5% level was used. Self-rated 
severity of disease and importance of medication were highly inter-
correlated. To avoid collinearity problems the weaker factor, severity of 
disease, was excluded from this stage of the analysis. The regression surface 
in Figure 2 was created using a logistic regression technique. In paper 3 the 
multivariate analyses of factors related to medication use were performed 
with the logistic regression procedure, using current medication use as the 
dependent variable. 

In paper 4, first preliminary analyses of symptom prevalence in relation to 
age were performed with univariate and multivariate logistic regression 
analyses, using symptom reporting (yes/no) as the dependent variable and 
age and eighteen other potential outcome affecting variables, (education, 
physical activity, smoking habits, BMI, self-rated work situation, health, 
mood, energy, self-esteem, patience, appreciated at home or outside the 
home, number of pregnancies, ever use of contraceptives, hormone replace-
ment therapy, other symptom relieving medication, menstrual status, and 
hysterectomy or ooforectomy performed), as independent variables with 
backward elimination of non-significant variables. In addition, a square term 
for age and a number of potential interaction terms were tested. 

Based on the final logistic regression analyses, age-specific symptom 
prevalence estimates, adjusted for the influence of the final set of covariates 
listed above, were computed. The fit of adjusted functions to crude data re-
garding functional form was excellent for all 30 symptoms. The adjustments 
only affected the prevalence levels, and only moderately. 

A final set of independent variables (covariates) common for all symp-
toms and significantly related to most of them was then defined. In addition 
to age it included self-rated health, self-rated mood, educational level, BMI, 
smoking habits, use of hormone replacement therapy, and use of other symp-
tom relieving medication, and age squared for curvilinear functions. No in-
teraction terms survived the preliminary analyses. 

All tests were two-tailed. The level of significance was generally set at 
p<0.05 and very small p-values were denoted p<0.0001 even when they 
were smaller. However, in paper 4 p<0.05 was used in the preliminary 
analyses and p<0.01 in the final analyses to account for multiple testing. 
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Results 

Reported current use of prescription medications and 
some of its determinants (Paper 1) 
Characteristics of the study population 
The characteristics of the study population are presented in Table 1.Two 
thousand nine hundred ninety one (2,991) (71.2%) responded. Mean age was 
49.6 years, and mean BMI was 24.8 kg/m2. Twenty-seven percent (27%) of 
the women had a university education, and more than 80% were married or 
cohabiting. Five percent (5%) reported being out of a job, about 10% were 
on sick leave or had an early retirement pension due to illness, while 4% 
were old-age pensioners. The proportion of housewives was <6%. Almost 
half the study population rated their housing situation as excellent. 

 

Table 1. Age, body mass index and social characteristics of the study population 

Study variables n Mean or % Standard 
deviation 

Age (years) 2991 49.6 8.49
Body mass index (kg/(m2)) 2873 24.8 3.81
Education (%) 
 Compulsory school only 831 28.5
 Vocational school 724 24.8
 High school 575 19.7
 College or university 787 27.0
Marital status (%) 
 Never married 154 5.3
 Married or cohabiting 2351 80.3
 Divorced 333 11.4
 Widowed 89 3.0
Employment (%) 
 Working full time 1237 42.1
 Working part time 893 30.4
 Student 76 2.6
 Unemployed 150 5.1
 Sick leave or early retirement 291 9.9
 Old age pension 117 4.0
 Others (including housewives) 172 5.9
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Table 2. Smoking habits, physical activity, self-rated health and menstrual status in 
the study population 

Study variables  n % 

Smoking habits   
 Never smoked 1315 45.1
 Ex-smoker 838 28.7
 Current smoker 763 26.2
Physical activity during work 
 Sedentary 858 33.5
 Moderately active 1293 50.4
 Heavy  414 16.1
Physical activity during leisure time 
 Sedentary 427 14.7
 Moderately active 2048 70.3
 Very and vigorously active 435 15.0
Menstrual status 
 Menses this year and last year 1541 53.7
 No menses this year but menses last year 120 4.2
 No menses this year or last year 1207 42.1
Self-rated health 
 Poor (1–2) 141 4.8
 Moderately good (3–6) 2217 75.9
 Excellent (7) 564 19.3

Seventy-four percent of the women in the cohort were non-smokers, Table 2. 
Low or moderately high physical activity during work or leisure time was 
reported by more than 80%. Fifty-four percent (54%) were still menstruat-
ing, 4% had no menses during the present year but had had menses during 
the past year, and 42% had no menses this or during the past year. The mean 
age for the three groups was 43.6 ± 5.21 years, 50.0 ± 4.16 years, and 56.7 ± 
6.14 years. One fifth of the women rated their health as excellent, 76% as 
moderately good, and 5% as poor. 

Diseases under treatment and use of drugs 

One thousand two hundred eighty five (1,285) (43.0%, CI: 41.2–44.7) 
women reported being treated for some sort of disease, Figure 1 shows the 
frequencies after adjustments for the incongruence between the ATC and the 
ICD classification systems presented in Methods. The most frequent condi-
tions/diseases were urinary and genital tract, cardiovascular, musculoskeletal 
and, nervous system diseases. 1,207 (40.4%, CI: 38.6–42.2) women reported 
taking some kind of prescribed medication. The most frequent groups of 
medications were those affecting conditions in the urinary and genital sys-
tems, the nervous system, the cardiovascular system and musculoskeletal 
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Figure 1. Frequencies according to the ATC and ICD classification systems. The 
difference between the two classification systems has been corrected for  

system. Out of the 1,207 women, 624 (51.7%) reported that they were cur-
rently taking one medication, 281 (23.3%) two medications, 153 (12.7%) 
three medications, 78 (6.5%) four medications, 51 (4.2%) five medications 
and 20 (1.7%) women were currently taking six medications or more. The 
maximum medication was 15 different medications, reported by one woman. 

Factors correlated to the use of drugs  
Current use of drugs was correlated to old age, high BMI, low physical ac-
tivity, early retirement, a postmenopausal status, not being married, a low 
educational level, being unemployed, and poor self-rated health, but not to 
smoking habits and unemployment, Table 3. In addition, most of these vari-
ables were inter-correlated. 

For this reason a set of multivariate analyses were performed with current 
use of drugs as the dependent variable and the significant variables in Table 
3 as independent variables. After backward elimination (successively elimi-
nating the least significant factor), age, educational level, self-rated health, 
and BMI remained significantly correlated to drug use. 

The effects of these variables on current use of drugs are shown in Table 
4. Women aged 45–54 years old had 2.36 times higher odds of using drugs 
than women 35–44 years old, and the odds were 3.52 higher in the oldest age 
group, when the effect of other significant factors, i.e., self-rated health, BMI, 
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Table 3. Results from bivariate analyses of the influence of a variety of factors on 
current use of medications. Odds ratio, odds of using drugs in relation to first sub-
groups of each variable. P-values refer to trend test across all subgroups of a vari-
able 

 

Proportion 
currently 

using drugs 
(%) 

Odds 
ratio 

95% confidence 
interval p 

Age (years)    <0.0001 
 35–44 24.7 1.00 –  
 45–54 43.4 2.34 1.94–2.83  
 55–64 52.8 3.41 2.80–4.15  
Self-rated health    <0.0001 
 Excellent (7) 19.5 1.00 –  
 Moderate (3–6) 44.2 3.52 2.83–4.38  
 Poor (1–2) 79.4 17.21 10.92–27.14  
Body mass index (kg/(m2))    <0.0001 
 15–24 35.8 1.00 –  
 25–29 43.7 1.45 1.24–1.70  
 >30 51.9 2.02 1.60–2.54  
Early retirement due to illness    <0.0001 
 No 37.2 1.00 –  
 Yes 69.4 3.83 2.95–4.97  
Menstrual status    <0.0001 
 Premenopausal 31.3 1.00 –  
 Perimenopausal 52.5 2.52 1.73–3.65  
 Postmenopausal 52.7 2.54 2.17–2.96  
Physical activity during leisure time    <0.0005 
 Sedentary 45.7 1.00 –  
 Moderately active 41.8 1.04 0.86–1.27  
 Very active 33.1 0.72 0.55–0.94  
Physical activity at work    <0.01 
 Sedentary 40.4 1.00 –  
 Moderately active 37.8 0.77 0.66–0.90  
 Very active 36.7 0.75 0.59–0.93  
Educational level    <0.01 
 Compulsory school only 45.7 1.00 –  
 Vocational school 41.6 0.95 0.78–1.16  
 High school 33.6 0.67 0.54–0.84  
 College or university 41.3 0.94 0.77–1.14  
Marital status    <0.05 
 Married or cohabiting 39.4 1.00 –  
 Not married or cohabiting 46.5 1.34 1.09–1.64  
Employment     NS 
 Employed 40.4 1.00 –  
 Unemployed 40.0 0.99 0.70–1.38  
Smoking habits    NS 
 Never smoked 40.6 1.00 –  
 Ex-smoker 42.7 1.15 0.97–1.37  
 Current smoker 39.7 1.02 0.85–1.22  
Odds ratio estimates in bold type are significantly different from unity 
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Table 4. Result of multivariate analysis of the quantitative role of age, self-rated 
health, body mass index and educational level on current use of any medication 

 Odds ratio 95 %  
confidence interval  

Age (years)   
 35–44 1.00  
 45–54 2.36 1.93–2.89 
 55–64 3.52 2.81–4.41 
Self-rated health 
 Excellent (7) 1.00 – 
 Moderate (3–5) 3.46 2.77–4.33 
 Poor (1–2) 17.01 10.64–27.17 
Body mass index (kg/(m2)) 
 15–24 1.00 – 
 25–29 1.30 1.09–1.54 
 >30 1.64 1.28–2.11 
Educational level 
 Compulsory school only 1.00 – 
 Vocational school 0.98 0.79–1.21 
 High school 1.06 0.83–1.36 
 College or university  1.40 1.12–1.75 
Odds ratio estimates in bold type are significantly different from unity 

and educational level were taken into account. Women who rated their 
health as moderately good had 3.46 higher odds of currently using drugs 
than women who rated their health as excellent, and those who rated their 
health as poor had 17 times higher odds than those with an excellent health 
score. Moderately obese women (BMI 25–29) had an odds ratio of 1.30 of 
being on medication compared to lean women (BMI<25), and women with 
obesity had an odds ratio of 1.64. 

The odds ratios for educational level increased from 1.00 for those with 
compulsory school only to 1.40 for those with university education. This 
means that the tendency towards an inverse relationship between education 
and drug use seen in the univariate analysis was changed to a direct one 
when the influence of age, self-rated health, and BMI was taken into ac-
count. 

Forty percent (40%) of the women in the age range 35–64 years in the 
general population were currently using drugs. Current medication was di-
rectly correlated with age, BMI, and educational level, and inversely corre-
lated with self-rated health. When the influence of the four latter factors 
were taken into account, menopausal status, smoking habits, employment 
status, or co-habiting did not seem to have any effect on drug use. 
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Factors associated with adherence to drug therapy 
(Paper 2) 
Characteristics 
The characteristics of the 1,406 women reporting at least one prescription 
during the last year, constituting the study population in this paper, are pre-
sented in Table 5. 

The mean age was 51.2 years, mean BMI was 25 kg/(m2) and mean num-
ber of prescriptions per person was 2.2. Of the respondents, 27% had a col-  

Table 5. Characteristics of the study population and their effects on adherence 
Relation to adherence  Mean or 

% SD 1) 
OR 2) 95% CI 3) 

Number of persons 1406    
Age (years) (mean) 51.2 8.17 1.05 1.04–1.07 
Body mass index (kg/(m2)) (mean)  25.2 4.01 1.06 1.03–1.09 
Number of prescriptions per subject     
 Mean 2.2 1.53 1.34 1.15–1.56 
 Median 1.5    
Education (%)   0.80 0.75–0.86 
  Compulsory school only 21.4  1.00 – 
  Vocational school 33.3  0.89 0.67–1.19 
  High school 17.9  0.46 0.34–0.61 
  College or university 27.4  0.48 0.37–0.63 
Married or cohabiting (%) 78.6  0.80 0.63–1.03 
Employment status (%)   1.26 1.12–1.42 
  Working full time 42.3  1.00 – 
 Working part time 25.9  1.27 0.98–1.66 
 Unemployed, sick leave or retired 26.2  1.68 1.32–2.14 
 Others (including housewives) 5.6  1.22 0.80–1.88 
Smokers (%) 26.3  0.94 0.75–1.18 
Self-rated health   0.95 0.89–1.01 
  Poor (1–2) 8.8  0.70 0.36–1.36 
  Good (3–6) 81.3  1.00 – 
  Excellent (7) 9.9  0.79 0.49–1.27 
Financial status   1.03 0.97–1.10 
  Poor (1–2) 10.9  1.25 0.55–2.83 
  Good (3–6) 79.5  1.00 – 
  Excellent (7) 9.6  0.98 0.62–1.56 
Complaint Score 10.2 5.63 0.98 0.96–0.98 

Odds ratio estimates in bold type are significantly different from unity    1) standard deviation    2) odds ratio    3) 95% confidence interval 
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lege or university education. 79% of the women were married or cohabiting, 
68% were working and 26% were smokers. Approximately 90% reported 
their self-rated health, and financial status to be good or excellent. The num-
ber of prescriptions per woman ranged from 1 to 15 medications, with a me-
dian of 1.5. 

The characteristics of the 3,067 prescriptions are presented in Table 6. 
The 85.6% prescriptions with adherence classified as satisfactory consisted 
of 78% still being taken and 7.6% discontinued as prescribed. In 10.7% of 
the cases, the prescription medication was discontinued prematurely, in 1.8% 
the medication was never taken and for 1.9% the prescription was never 
picked up at the pharmacy. 

A total of 207 (14.7%) women reported mixed adherence, satisfactory for 
some medications and unsatisfactory for others. In connection with 62% of 
the prescriptions, a check-up date with the prescribing doctor was given. For 
less than half of the prescriptions the women considered the disease for 
which the medication was prescribed as serious, and in 68% the woman re-
garded the medication as important to their health. Seventeen percent of the 
women had concerns about the safety of this particular medication. The ma-
jority of the prescriptions were for one dose or less per day. Of all the pre-
scriptions 66.6% were issued by a male prescribing physician, in 71% of the 
prescriptions, the women stated that their confidence in the prescribing phy-
sician was high. A high level of confidence in physicians in general was only 
reported in relation to one third of the prescriptions. Most prescriptions were 
issued by general practitioners, or by hospital physicians. 

Possible determinants of adherence 
The individually related factors (independent variables) associated with a 
positive effect on adherence (dependent variables) were age, BMI, number 
of prescriptions per subject and employment status. Factors associated with a 
negative effect were education and Complaint Score, Table 5. 

In Table 6 the medication-related factors associated with an effect on ad-
herence are seen. The positive factors were whether a check-up was sched-
uled, importance of medication, the self-rated disease severity, duration of 
treatment and confidence in the prescribing physician and in physicians in 
general. Factors with a negative effect of adherence were concerns about 
medication safety and number of doses taken per day. 

The adherence associated with the various drug groups classified by the 
first letter of the ATC code is shown in Figure 2, after the adjustment for the 
influence of age, scheduled check-up, importance of medication, concerns 
about the safety of the of the medication and disease severity. The use of 
hormone drugs for treating disease, such as thyroid hormone, respiratory 
disease drugs, blood disease drugs, and cardiovascular disease drugs was 
associated with an above average adherence (90.7, 90,7, 90.0 and 87.2%, re- 
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Table 6. Prescription-related variables and their impact on adherence 
Relation to adherence 

 n 
Mean 

or  
% 

Odds ratio 95%  
confidence  

interval 
Total number of prescriptions 3067    
Adherence groups (%)     
 Taken as prescribed 2391 78.0   
 Withdrawn as prescribed 233 7.6   
 Withdrawn against prescription 329 10.7   
 Filled but not started 56 1.8   
 Never filled 58 1.9   
Check-up scheduled (%) 1566 61.6 3.75 2.97–4.73 
Importance of medication (%)   1.85 1.74–1.97 
  Unimportant (1–2) 194 6.9 0.08 0.05–0.11 
  Moderately important (3–5) 706 25.0 1.00 – 
  Important (6–7) 1926 68.1 2.75 2.09–3.60 
Concerns about medication safety (%) 439 16.5 0.42 0.32–0.54 
Disease severity (%)   1.06 1.01–1.12 
  Mild (1–2) 517 18.1 0.89 0.67–1.18 
 Moderate (3–5) 1091 38.2 1.00 – 
 Severe (6–7) 1248 43.7 1.25 0.98–1.58 
Number of doses taken per day   0.82 0.72–0.94 
  1 or less 1821 66.0 1.00 – 
  2 638 23.1 0.70 0.55–0.91 
  3 or more 300 10.9 0.71 0.50–0.99 
Treatment time (years) 2766 5.1 1.07 1.04–1.10 
Male prescribing physician (%) 1823 66.6 0.92 0.75–1.14 
Confidence in prescribing physicians    1.43 1.33–1.53 
  Low (1–2) 88 3.2 0.40 0.25–0.63 
  Moderate (3–5) 734 26.3 1.00 – 
  High (6–7) 1966 70.5 2.41 1.93–3.02 
Confidence generally in physicians   1.15 1.06–1.24 
  Low (1–2) 118 4.5 1.12 0.67–1.88 
  Moderate (3–5) 1588 60.0 1.00 – 
  High (6–7) 942 35.5 1.64 1.29–2.09 
Prescribing physicians (%)     
  General practitioner 1170 41.3 0.97 0.78–1.19 
  Hospital-based physician 1066 37.7 1.18 0.95–1.47 
  Private practitioner 455 16.1 0.94 0.71–1.23 
 Occupational medicine physician 195 6.9 0.92 0.62–1.37 

Odds ratio estimates in bold type are significantly different from unity 
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Figure 2. Adherence (%) to various medications according to the first letter of the 
ATC-code, adjusted for the influence of age, scheduled check-up, importance of 
medication, concerns about the medication safety and disease severity. The horizon-
tal shaded area represents the 95% confidence interval of the average adherence 
percentage. Bars ending below or above the shaded area indicate that intake of 
medications in the group is associated with an adherence significantly different from 
the average 

spectively), while the use of central nervous system (CNS) regulating drugs 
and gynaecological and musculoskeletal disease drugs was associated with a 
below average adherence (81.7, 80.5 and 79.5%, respectively). The use of 
other drugs did not deviate significantly from the average. Only prescriptions 
for medication to treat cardiovascular and respiratory disease retained their 
impact on adherence in a multivariate analysis. 

In a final multivariate analysis with backward elimination age, an up-
coming scheduled check-up, importance of medication, concerns about the 
safety of the medication, disease severity, taking respiratory disease medica-
tion and taking cardiovascular disease medication remained significantly 
related to adherence, Table 7. 

Adherence also varied with various combinations of the significant fac-
tors in the multivariate analysis. The result in Figure 3 reveals that adherence 
ranged from 15%–98%. The highest reported adherence was reported by 
women who regarded their medication as important and who were scheduled 
for check-up appointments. Adherence also varied with different combina-
tions of factors. 
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Table 7. Multivariate analysis of factors associated with adherence in logistic regres-
sion with backward elimination of non-significant factors 

 
 

Odds ratio 95% confidence interval 

Age (years) 1.04 1.02–1.06 
Check-up scheduled (yes/no) 2.51 1.85–3.40 
Importance of medication score (1–7) 1.94 1.77–2.12 
Concerns about medications safety (yes/no) 0.50 0.35–0.73 
Disease severity score (1–7) 0.82 0.75–0.89 
Respiratory disease medication (yes/no) 2.16 1.13–4.14 
Cardiovascular disease medication (yes/no) 1.80 1.05–3.10 
Odds ratio estimates in bold type are significantly different from unity 

Among women 35 years old who regarded their medication as unimportant 
and who had no check-up scheduled, adherence was approximately 15%, 
while among the oldest women with the same factors considered, it was 
35%. A scheduled check-up increased adherence by 15–20 percent in all 
importance of medication categories. Increase of importance of medication 
from unimportant to moderately important increased adherence by approxi-
mately 40 percent. 
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Figure 3. Adherence (%) according to age, importance of medication and scheduled 
check-up visit 
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Hormone replacement therapy and symptom reporting 
in menopausal women (Paper 3) 
Characteristics 
Characteristics of the study population are given in Table 1 and Table 2. 
Mean age was 49.6 years, 73% had more than compulsory education, 26% 
were smokers. In Table 8 gynaecological information is presented. 4.0% 
were perimenopausal, 40% were postmenopausal, and 13% were using 
symptom relieving therapy. HRT was currently being used by 15% of the 
women, while 2.3% of the women had recently stopped using the medica-
tion. One hundred and seven women (3.6%) reported that they were still 
menstruating using HRT. Ninety–six of them reported menopausal symp-
toms as indication for their HRT and the remaining 11 reported various other 
indications. 

 

Table 8. Characteristics of the study population 

Study variables   n Mean or % 

Hysterectomy or oophorectomi 333 11.1  
Menstrual state   
 Premenopausal 1541 51.5  
 Perimenopausal 120 4.0  
 Postmenopausal 1207 40.4  
Hormone replacement therapy  
 No use 2428 82.7  
 Current use  441 15.0  
 Stopped using 67 2.3  
Symptom relieving therapy  
 No use 2450 83.4  
 Current use 375 12.8  
 Stopped using 111 3.8  

 

Menopausal state and symptoms 
The perimenopausal women had higher odds than the premenopausal women 
of reporting all presumed menopausal symptoms, Table 9. The odds ratios 
were significantly increased for flushing, and sweating during daytime and at 
night. For the remaining symptoms, there were non-significant trends. All 
symptom frequencies tended to be lower, but not significantly so, in the 
postmenopausal phase than in the perimenopausal, except for vaginal dry-
ness, which tended to become more common. Twenty-five percent of the 
premenopausal women experienced any vasomotor symptoms, as compared 
with 51% of the perimenopausal and 40% of the postmenopausal women. 
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Table 9. Proportion reporting presumed menopausal symptoms in univariate analy-
sis and odds ratio and their 95% confidence interval for reporting symptoms after 
adjustment for the influence of age, smoking habits, hormone replacement therapy 
and education. In the latter analyses premenopausal women were used as referents 

Crude rates Adjusted odds ratio 
Pre- 

meno-
pausal

Peri-
meno-
pausal

Post- 
meno- 
pausal

Pre-
meno-
pausal

Perimenopausal Postmenopausal  

% % % OR OR 95% CI  OR 95% CI 
Flushing 6.6  29.2 15.9 1.00 5.27 3.26–8.51 2.93 2.02–4.25 

Sweating 
during 
daytime 

12.4 40.8 25.1 1.00 4.67 3.05–7.16 2.65 1.96–3.60 

Sweating 
during 
night 

19.2 40.8 31.6 1.00 2.49 1.65–3.75 1.80 1.37–2.35 

Vaginal 
dryness 9.4 18.3 30.5 1.00 1.54 0.91–2.59 2.53 1.85–3.45 

Stress 
urinary 
inconti-
nence 

27.3 37.5 32.7 1.00 1.10 0.73–1.66 0.71 0.55–0.92 

Urgency 
urinary 
inconti-
nence 

11.6 17.5 14.5 1.00 1.21 0.71–2.04 0.87 0.62–1.23 

Urinary 
infection 7.9 13.3 10.5 1.00 1.33 0.73–2.42 1.04 0.70–1.54 

Muscular 
pain 10.8 20.8 16.9 1.00 1.45 0.88–2.39 0.98 0.70–1.38 

Self-rated 
poor 
health 

9.4 20.8 14.0 1.00 2.09 1.26–3.48 1.39 0.98–1.99 

Odds ratio estimates in bold type are significantly different from unit 

In addition, perimenopausal women reported a higher Complaint Score for 
the 30 symptoms than pre- and postmenopausal women, Figure 4. The 
premenopausal women reported on average 8.84 (CI: 8.57–9.11) symptoms, 
the perimenopausal 10.77 (CI: 9.63–11.91) and postmenopausal women 8.26 
(CI: 7.95–8.57) symptoms. All these scores were significantly different. 
Adjustment for age, smoking habits and educational level did not change the 
result. 
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 Figure 4. General symptom profile according to menstrual status 

Hormone replacement therapy and symptom reporting  
Seven percent of the premenopausal women were currently using HRT. The 
corresponding proportions for the perimenopausal women was 18%, and for 
postmenopausal women 25%. The reporting of presumed menopausal symp-
toms among perimenopausal and postmenopausal women according to HRT 
is shown in Table 10. Those on HRT reported higher frequencies than non-
users for all symptoms except sweating during the day, and a significantly 
worse self-rated health. Those who had stopped HRT tended to report even 
higher frequencies than the users. 

The Complaint Scores among perimenopausal and postmenopausal 
women are shown in Figure 5. Those not using HRT reported on average 
8.49 (CI: 8.27–8.71) symptoms, the users 9.19 (CI: 8.67–9.71) and those 
who had stopped HRT reported 11.25 (CI: 9.88–12.63) symptoms, signifi-
cantly more than the former two groups. The results were unchanged after 
adjustment for age, smoking habits, educational level, and menstrual status. 

Fifteen percent of the women used HRT, and 2.3% had discontinued their 
treatment during the year. Thirteen percent used any symptom relieving 
therapy. The women on HRT reported the highest scores of all vasomotor 
symptoms except sweating during the daytime, compared with non-users, 
Table 10. The highest reported self-rated poor health was found among the 
users of HRT. 
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Table 10. Proportion of perimenopausal and postmenopausal hormone replacement 
therapy non-users, users, and ex-users reporting presumed menopausal symptoms in 
univariate analysis (left part of the table) and odds ratio and their 95% confidence 
interval for reporting symptoms after adjustment for the influence of age, menstrual 
status, smoking habits and education (right part) 

Crude rates Adjusted odds ratio 
Non- 
users Users Ex- 

users 
Non- 
users Users Ex-users  

% % % OR OR 95% CI OR 95% CI 
Flushing 10.6 13.6 27.7 1.00 1.05 0.76–1.44 2.33 1.29–4.20 

Sweating 
during 
daytime 

18.7 17.3 36.9 1.00 0.71 0.53–0.94 2.01 1.17–3.48 

Sweating 
during 
night 

24.2 28.7 44.6 1.00 1.00 0.79–1.28 1.97 1.18–3.29 

Vaginal 
dryness 15.6 32.0 41.5 1.00 1.69 1.32–2.16 3.30 1.93–5.63 

Stress 
urinary 
inconti-
nence 

28.1 37.9 47.7 1.00 1.35 1.07–1.69 2.12 1.28–3.51 

Urgency 
urinary 
inconti-
nence 

11.4 25.6 24.6 1.00 1.79 1.35–2.37 2.22 1.23–4.01 

Urinary 
infection 8.4 12.9 15.4 1.00 1.46 1.05–2.04 1.73 0.85–3.49 

Muscular 
pain 12.1 21.5 24.6 1.00 1.79 1.35–2.36 2.09 1.15–3.81 

Self-rated 
poor 
health 

11.0 15.7 15.4 1.00 1.39 1.02–1.89 1.26 0.62–2.55 

Odds ratio estimates in bold type are significantly different from unit 

 

The women who had stopped taking HRT during the last year had signifi-
cantly higher odds to report flush, sweating during daytime and at night, 
fragile/vulnerable mucous membranes, stress and urinary incontinence, and 
muscular pain. The same pattern was seen for general symptoms. Women 
who discontinued their HRT, had the highest scores for general symptoms, 
as presented in Figure 5, and the highest odds ratios for reporting the pre-
sumed menopausal symptoms, Table 10. This group of women also had the 
highest prevalence of taking symptom relieving therapy, hypnotics, tranquil-
izers, antidepressants and painkillers, Figure 6. 
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Age-specific symptom prevalence (Paper 4) 
Characteristics 
The same study population as in papers 1 and 3 was used in paper 4. Some 
further characteristics are given in Table 11. The mean age was 49.6 years, 
interquartile range 42–56. More than one fourth of the women had a univer-
sity education and one fourth were smokers. Mean BMI was 24.8, interquar-
tile ranged 22.2–26.8. The majority reported their mood and self-rated health 
as moderately good or good. HRT was currently used by 15% and other 
symptom relieving therapy by 13%. 

Table 11. Psycho-socio-economic characteristics of the study population 

 n mean or % 

Age (years) 2991  49.6 ± 8.5 
Educational level    
 Compulsory school only 831  28.5  
 Vocational school / high school 1299  44.5  
 College or university 787  27.0  
Smoking habits     
 Never smoked 1315  45.1  
 Ex-smoker 838  28.7  
 Current smoker 763  26.2  
Body mass index (kg/(m2))     
 15–24 1704  59.3  
 25–30 888  30.9  
 >30 201  9.8  
Mood     
 Poor (1–3) 207  7.1  
 Moderately good or good (4–6) 2182  74.6  
 Excellent (7) 534  18.3  
Self-rated health     
 Poor (1–3) 338  11.6  
 Moderately good or good (4–6) 2020  69.1  
 Excellent (7) 564  19.3  
Hormone replacement therapy     
 no use 2428  82.7  
 current use  441  15.0  
 past use  67   2.3  
Symptom relieving therapy     
 no use 2450  83.4  
 current use  375  12.8  
 past use 111  3.8  

Prevalence patterns 
The prevalence of the 30 symptoms among all women in the study are 
shown in Figure 7.  The most prevalent symptoms were general fatigue  
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Figure 7. Three months prevalence (%) of 30 symptoms among women 35–64 years 
of age 

(64.2%), headache (54.9%), melancholy (53.7%), irritability (48.1%), and 
backache (47.1%). The least prevalent were difficulty urinating (3.1%), 
weight loss (3.1%), poor appetite (5.7%), constipation (13.0%), and diar-
rhoea (14.0%). 

The prevalence of the 30 symptoms by 5-year age groups, after adjust-
ments for the influence of educational level, perceived health and mood, 
body mass index, smoking habits, use of hormone replacement therapy, and 
use of other symptom relieving therapy, is presented in Table 12. Four 
symptoms, insomnia, leg pain, eye problems and impaired hearing, all in-
creased significantly by age with 8-10 percent from the youngest age group 
to the oldest age group. Joint pain has showed a similar but inconclusive 
increase. An example from this group, impaired hearing, is shown graphi-
cally in Figure 8.  

Twelve symptoms, difficulty relaxing, restlessness, overweight, coughing, 
breathlessness, diarrhoea, chest pain, constipation, nervousness, poor appe-
tite, weight loss, and difficulty urinating, had a stable prevalence with age, 
ranging from 41.3% to 1.9%. An example from this group, coughing, is also 
shown on the graph in Figure 8. 

Two symptoms, impaired concentration and sweating, had biphasic 
prevalence. Impaired concentration increased from 28% among the youngest 
women, to a peak value of 32% at ages 45–49 and then decreased to 22% at 
age 60–64. Sweating had an even more pronounced biphasic course starting 
at 14% among the youngest, reaching a maximum level of 38% at ages 50– 



 38 

Table 12. Symptom prevalence by age after adjustment for the influence of educa-
tional level, self-rated health and mood, body mass index, smoking habits, use of 
hormone replacement therapy, and use of other symptom relieving therapy. P-values 
refer to prevalence trends across age 

 Age groups 

 35-39 40-44 45-49 50-54 55-59 60-64 

p 
across 

age 

n 426 514 602 541 418 490  

Increasing prevalence        

 Insomnia  28.1 30.0 32.0 34.1 36.2 38.4 <0.005 

 Leg pain 27.0 28.8 30.7 32.7 34.7 36.7 <0.005 

 Joint pain 27.0 28.5 30.1 31.7 33.3 35.0  

 Eye problems 16.2 20.7 24.3 26.2 26.3 24.6 <0.005 

 Impaired hearing  9.4 10.9 12.6 14.6 16.8 19.3 <0.0001 

Stable prevalence        

 Difficulty relaxing  37.1 40.0 41.3 41.0 39.1 35.8  
 Restlessness  35.3 34.4 33.5 32.5 31.6 30.7  
 Overweight  32.5 32.8 33.2 33.5 33.8 34.1  
 Coughing 23.7 23.7 23.8 23.9 24.0 24.0  
 Breathlessness  16.6 17.1 17.5 18.0 18.5 18.9  
 Diarrhoea 16.1 13.3 11.7 11.2 11.5 12.7  
 Chest pain  12.2 12.3 12.5 12.6 12.8 13.0  
 Constipation  12.2 12.1 11.9 11.8 11.6 11.5  
 Nervousness  10.7 11.0 11.3 11.7 12.0 12.4  
 Poor appetite  5.4 3.7 2.9 2.7 2.8 3.4  
 Weight loss  2.6 2.5 2.3 2.2 2.0 1.9  
 Difficulty urinating 2.2 2.2 2.2 2.2 2.2 2.2  

Biphasic prevalence        

 Impaired concentration 28.1 31.3 32.2 30.7 27.0 21.6 <0.001 
 Sweating  14.1 25.0 34.1 38.1 35.9 28.2 <0.0001 

Decreasing prevalence        

 General fatigue 83.4 78.2 71.8 64.4 56.3 47.8 <0.0001 
 Headache  74.2 67.3 59.7 51.5 43.3 35.4 <0.0001 
 Irritability  66.1 59.1 51.8 44.4 37.2 30.5 <0.0001 
 Melancholy  60.1 58.3 56.4 54.6 52.7 50.8 <0.01 
 Backache  55.2 52.1 48.9 45.8 42.7 39.6 <0.0001 
 Exhaustion  45.4 45.6 43.2 38.1 30.9 22.5 <0.001 
 Feeling cold  40.7 36.0 31.6 27.5 23.7 20.3 <0.0001 
 Crying easily  38.6 35.5 32.4 29.5 26.8 24.3 <0.0001 
 Abdominal pain  32.2 28.7 25.4 22.3 19.6 17.1 <0.0001 
 Dizziness  27.3 24.9 22.6 20.6 18.6 16.8 <0.0005 
 Nausea  17.9 15.7 13.6 11.8 10.2 8.8 <0.0001 
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Figure 8. The four different groups of symptom prevalence 

54 years and then decreasing to 28% among the oldest subjects. The preva-
lence course for sweating is shown in Figure 8. 

The remaining eleven symptoms, general fatigue, headache, irritability, 
melancholy, backache, exhaustion, feeling cold, crying easily, abdominal 
pain, dizziness, and nausea, all showed a significantly decreasing prevalence 
with age. For many of the symptoms the prevalence at age 60–64 was half or 
less of what it was among the youngest women. General fatigue shown in 
Figure 8, ranged from 83.4% among the youngest to 47.8% among the oldest 
women. Corresponding levels for headache were 74.2% and 35.5%, respec-
tively, Table 12. Irritability ranged from 66.1% to 30.5% and backache from 
55.2% to 39.6%. 
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Discussion 

Validity 
The study was performed in a random population sample of women aged 
35–64 from the seven counties of the Uppsala-Örebro health care region. 
The latter has more than two million residents and is therefore large enough 
to be fairly representative of the national Swedish population. The response 
rate was 71%, which is satisfactory from the point of view that the normal 
response rate for postal questionnaires in Sweden is approximately 60-65% 
according to our experience from other postal questionnaire studies. Con-
tributing factors to the relatively high response rate might be the circum-
stance that the study population consisted of middle-aged women, since 
women have a higher response rate than men, and middle-aged persons a 
higher response rate than youngsters and old people. Moreover, two remind-
ers were used when necessary as opposed to one reminder used in most stud-
ies. 

The 29% who were non-responders may have introduced a potential se-
lection bias in the estimation of the proportion of women reporting symp-
toms and taking medication if responders and non-responder had different 
characteristics. However, the distribution of socio-economic variables and 
drug use among the responders was similar to that of national samples in 
Sweden (Burman 1996; Statistical yearbook 1996). 

The size of the potential bias caused by non-response was estimated in 
paper 1 (Bardel 2000). One way to measure this kind of bias is to calculate 
the medication use based on two extreme cases. In the first case we assumed 
that the non-responders had lower education, better health and a much lower 
BMI than the responders, so they would have more factors indicative of tak-
ing fewer medications. As the age was the same for the group who re-
sponded and the group who did not, we did not take age into account. A 
standard deviation of 5 standard deviation units for each variable in the non 
responding group compared to the responding would have given current 
medication in 39.4% in the whole selection compared to 40.4% as was found 
among the respondents. Assuming the other extreme, i.e., 5 standard devia-
tion units towards more education, worse self-rated health, and a higher 
BMI, resulted in a medication level of 41.3% in the whole group of women, 
as compared to the 40.4% found in respondents. 
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Potential recall bias may be involved in the symptom reporting and the 
reporting of medication use. Regarding symptom reporting the recall period 
of the last 3 months was short and the age range was such that younger and 
older women may be expected to have similar recall capacity. Regarding 
medication reporting there may be a problem with reporting bias because 
subjects may have failed to mention a medication they are currently taking. 
However, the concordance between information on drug use obtained from 
questionnaires and actual use has been shown to be fairly good, especially 
regarding current long-term use of drugs (Harlow 1989; Van den Brandt 
1991). The recall problem might be more important for medications that 
were no longer taken. However, the recall period covered only the last 12 
months and the recall bias is therefore probably small. Thus, there is no rea-
son to believe that the potential bias in our data was sufficient to affect the 
results. 

Current use of prescription drugs and some of its 
determinants 
Among the women investigated in our study 40% used drugs daily, and  
12% took 4 or more different drugs. The most frequently reported drugs used 
by women aged 35–64 years were drugs for diseases of the urinary and geni-
tal system and contraceptives, followed by the nervous and cardiovascular 
systems. 

Current use of drugs was correlated to old age, high BMI, low physical 
activity, early retirement, postmenopausal status, not married or cohabiting, 
low educational level, and poor self-rated health, but not to smoking habits 
or being unemployed. The most frequent groups of medications were those 
affecting conditions in the urinary and genital systems, the nervous system, 
the cardiovascular system and musculoskeletal system. 

Eggen (Eggen 1994) found the educational level to be inversely related to 
current medication in univariate analysis. After adjustment for factors in-
cluding self-rated health, high education level became a weak predictor for 
increased use of drugs. Women in our study in the age group 45–54 years 
had a 2.4 time higher odds ratio for using medication as compared with 
younger women. For the oldest women the odds were 3.5 times higher than 
for the youngest women in our study, when other significant factors such as 
education, self-rated health, and BMI had been taken into the account. When 
health was self-rated as poor, the odds were raised 17 times. Women who 
self-rated their health as moderately good had 3.5 higher odds of currently 
using drugs than women who rated their health as excellent. 

An association between high educational level and medication has also 
been shown in studies of the use of hormone replacement therapy, (Finucane 
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1993). The opposite result was, however, found in a Swedish study by 
Collins and Landgren (Collins 1994). We found that the odds increased by 
40% for the women with a university education as compared with the 
women who had only attended compulsory school to use medication. In ad-
dition to age, education and self-rated health, and BMI also had a significant 
impact on the use of medication. The risk of using medication was 1.3 times 
increased in women with a BMI of 25–29 compared to women with a BMI 
below 25. Among obese women (BMI >30) the risk was even more in-
creased with odds ratio 1.6 for current medication. Morse et al. found that 
self-rated health was significantly related to BMI, and it is possible that high 
BMI is also related to greater use of medication (Morse 1994). McTigue et 
al. found that much of the obesity-related mortality and coronary heart dis-
ease risk was mediated by diabetes, hypertension, and hyperlipidemia 
(McTigue 2006). 

Adherence to drug therapy 
Prescriptions and adherence were investigated in this thesis. Adherence was 
considered satisfactory if the women took their medications as prescribed 
and discontinued their medications as prescribed. There is known to be a gap 
between best care and most usual care for many major diseases. This gap in 
patient care has four main causes according to Wahl et al. Diseases may not 
be diagnosed, efficacious therapies may not be prescribed, access to therapy 
may be restricted or patients may not adhere to their prescriptions (Wahl  
2005). 

In this study a subgroup, women taking prescription medication, was 
used. For this report, information on 1,406 women on at least one prescrip-
tion medication constituted the study population. Most studies are not based 
on the population, but on women selected from the patients seen at hospitals, 
and they are therefore not representative of women in the general population. 
In antihypertensive drug treatment discontinuation is associated with 
younger patients as opposed to older ones, according to Bloom (Bloom 
1998) and Caro et al. (Caro 1999). We found older women to have the best 
adherence. Men are more inclined than women to stop the taking their medi-
cation, according to Caro et al. (Caro 1999). Gregoire’s et al. results suggest 
better adherence to the new prescribed antihypertensive medication with 
lifting financial barriers to drug treatment, selection of antihypertensive 
medications with fewer side effects, and by helping people differentiate be-
tween symptoms from their medication, from symptoms not attributable to 
their medication (Gregoire 2002).  

An article from 1992 describes four ways of improving compliance: by 
ensuring compliance, removing the barriers to compliance, simplifying 
therapeutic regimens, and educating the patient (Aronson 1992). The human 
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relationship between the provider and the patient is superior to all these fac-
tors. In our study we found that the patient’s confidence in her doctor raised 
the rate of adherence. Carter et al. found, as early as 1982, that adherence to 
medical recommendations was positively related to “sharing opinions” and 
patient knowledge about illness (Carter 1982). This is in congruence with 
our findings that if the woman considered the medication to be important it 
raised her adherence level in the multivariate analysis. 

In a meta-analysis, was found that compliance is associated with more in-
formation–giving and positive talk (Roter 1989). Patient-centered consulta-
tions, when the patient’s points of view were sought by the physicians, was 
examined (Stewart 1984). It was found that a high frequency of patient-
centered behaviour was related to higher reported compliance. Our findings 
of high adherence in the group of women with a check-up appointment is 
supported by the findings of Haynes et al., where keeping patients in care is 
considered the most important adherence intervention (Haynes 1996). 

DiMatteo and DiNicola, claimed that non-compliance is attributable to 
psychological factors (such as denial of disease rejection of authority), envi-
ronmental factors (such as other demands on the patient’s resources, time 
and money), and the patient/practitioner relationship (such as resistance in 
the provider or rejection of the specific advice given) (DiMatteo 1982). 

When the sender and or the receiver are emotionally upset, and when 
there are differences in educational background and social status the com-
munication is inhibited. Barnlund claimed that the factors that complicate the 
process of shared meaning are nearly all present in doctor-patient encounters 
(Barnlund 1976). Whal et al. found that the patient-provider relationship, 
when communicative and concordant aspects are developed offers promise 
of further improving adherence (Wahl 2005). The concordance model of the 
patient–physician relationship is described as two sets of contrasting but 
equally cogent health beliefs on the parts of the patients and the doctors. One 
way to improve this relationship is to train the providers in communication 
skills. Communication can be improved if training is held repeatedly accord-
ing to Aspegren (Aspegren 1999) and Laidlaw et al. (Laidlaw 2002).  

These findings imply the need to practice communication skills for both 
medical students and specialized physicians. Physicians need to have time 
for as many patients as possible per day, but also to have time to improve 
their abilities to create the optimal consultation. It is well known that the 
patient needs to trust the doctor before he or she will reveal beliefs and 
norms and that the patient’s thoughts and others expectations influence pa-
tients compliance. This is in agreement with our findings that the older 
women who had doctors who followed up on the prescription with an ap-
pointment were most inclined to adhere to their medication (Bardel 2007). 

The best adherence was found among the women with a follow-up ap-
pointment, and who believed that the medication was necessary for their 
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health. In this group the adherence was almost 95%. The patient's confidence 
in her own doctor raised the rate of adherence. 

Among the drug groups the best adherence was found in the groups tak-
ing hormonal medications, such as insulin and thyroid hormones, not includ-
ing hormone replacement therapy or contraceptives. The lowest adherence 
was found in the women taking musculoskeletal medications, such as non-
steroid anti-inflammatory drugs. 

Hormone replacement therapy and symptom reporting 
According to Andersson et al. the use of HRT in Sweden increased more 
than threefold from 7–10% in the 1980s to 35% among 55–56 years old 
women in a university city in 1996 (Andersson 1998). Ekström presents the 
sales figures, with a peak in Sweden in 1999, after which a decrease has 
been seen (Ekström 2005). In our study 18% of the perimenopausal and 25% 
of the postmenopausal women reported taking HRT. These results are in 
accordance with findings from other recent Swedish studies, where the 
prevalence of HRT use was 21% among both peri- and postmenopausal 
women (Li 2003; Stadberg 2000). We therefore have no reasons to believe 
that our data are biased to such an extent that the results have been affected. 
In previous Swedish studies the prevalence rate for HRT was lower (Collins 
1994; Lindgren 1993). Our interpretation of the low figures in Sweden is that 
Swedish doctors prescribe HRT for women with severe complaints but not 
for prevention. Andersson et al. revealed that attitudes, knowledge, and 
management strategies concerning HRT differed between gynaecologists 
and GPs, so that more gynaecologists than GPs took the first initiative to 
discussing HRT with their patient (Andersson 1998). GPs’ cautious attitudes 
concerning contraindication to the medication were also reflected in the fact 
that 32% of the GPs and 23% of the gynaecologists were of the opinion that 
ongoing ischemic heart disease was an absolute or relative counter indication 
to HRT. The number of female postmenopausal physicians who took HRT 
themselves differed in the both groups, 88% of the gynaecologists were us-
ers as compared with 72% of the female GPs (Andersson 1998). 

The menopause appears on average at 51 years of age for women in the 
Western world (Hammar 1984; Jaszmann 1976; McKinlay 1992). Meno-
pause is defined as 12 months or more of amenorrhoea resulting from a per-
manent cessation of ovarian function according to Greendale et al. 
(Greendale 1999). A number of studies have attempted to identify groups of 
symptoms experienced around the time of menopause (Jaszmann 1976; 
Hunter 1986; Jaszmann 1973; Hardy 1988). Two commonly considered 
groups are vasomotor symptoms and psychological symptoms. In a popula-
tion-based study, McKinley et al. shows that in 10% of per menopausal 
women, menstruation ceased on one occasion and never came back, whereas 
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in the remaining 90%, menstruation became irregular for up to four years 
before it finally ceased (McKinlay 1992). 

Menopausal symptoms are generally related to decreasing hormone levels 
as well as to increasing age. Hot flushes and sweating are associated with 
high levels of follicle stimulating hormone and luteinising hormone, and low 
levels of estradiol (Larson 1997). Symptoms such as irregular bleeding, flush 
and sweating, vaginal dryness, urinary incontinence and urinary tract infec-
tions, as well as symptoms affecting muscles and joints are common during 
the menopausal transition (Hammar 1984; Hammar 1998; Kenemans 1999). 
However, such symptoms may occur also before and after this phase as 
shown in this study (Bardel 2002). 

The vasomotor symptoms; flushing and sweating during daytime and dur-
ing night are believed to be related to the menopausal hormone transition 
(Greendale 1999; Hammar 1998). This has been shown in cross-sectional 
studies (Hunter 1986; Jaszmann 1973) as well as in prospective longitudinal 
studies (Hardy 1988; Holte 1992). 

In one longitudinal study an increase of vasomotor symptoms was seen 
prior to the start of the perimenopause, with a peak 4–6 years after beginning 
(Hardy 1988). Several studies, including ours, have reported that approxi-
mately half the menopausal women experienced vasomotor symptoms 
(Bardel 2002; Hammar 1984; McKinlay 1992).  

In this study the perimenopausal women reported more flushing and 
sweating than the premenopausal women, as well as a higher prevalence of 
general symptoms and worse self-rated health. This is in agreement with 
other studies (Ettinger 1999 ; Hunter 1992; Morse 1994). 

Postmenopausal women reported significantly fewer general symptoms, 
which may indicate less stress in their life situations (Tibblin 1990a). How-
ever, this may be different in different cultures. For instance, a Japanese 
population had lower prevalence rates of vasomotor and somatic and psy-
chological symptoms than US and Canadian populations of similar ages 
(Avis 1993; Lock 1986). In a cross-sectional survey of women aged 40–55 
years from various racial/ethnic groups in the US, a variation in the propor-
tion of women reporting symptoms was found, which was interpreted as 
evidence against a universal menopausal syndrome with a variety of vaso-
motor and psychological symptoms (Avis 2001). 

These findings can be summarized in the discussion of three different as-
pects of the menopause: medicalisation, social construction, and the meno-
pause as a turning point at which the woman’s power can be mobilized, ac-
cording to Hovelius et al. (Hovelius 2000). 

The use of HRT to treat symptoms such as urge and stress urinary incon-
tinence is controversial. Some authors claim that the use might relieve those 
symptoms (Fantl 1994; Goode 1997; Griebling 1997; Kok 1999), while oth-
ers consider it to be of limited value (Fantl 1996; Thom 1998). 
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In epidemiological studies, there is a higher prevalence of incontinence 
among the women on HRT, than among not-treated women (Bjornsdottir 
1998; Samuelsson 1999; Thom 1997). In the majority of the studies it is not 
known whether HRT was given to treat the incontinence or whether the in-
continence was a result of the treatment. This is also true of our study. 

Women who discontinued their HRT during the past year had signifi-
cantly raised odds of reporting flushing, sweating during daytime and at 
night, vulnerable/fragile mucus membranes, stress and urinary incontinence 
and muscular pain. The same pattern was seen for general symptoms. This 
group had the highest score and odds ratio, as well as the highest prevalence 
regarding symptom relieving therapy: hypnotics, tranquilizers, antidepres-
sants and painkillers. 

High reporting of symptom prevalence among users was found by others 
(Collins 1994; Stadberg 1997; Wilson 1998; von Muhlen 1995). The thera-
peutic value of HRT is questioned for other indications than  for vasomotor 
symptoms. The most probable explanation of our findings is that the women 
who suffer most ask their doctors for help and are prescribed HRT, and we 
get confounding by indication in our study. Hällström found that women had 
more psychological disorders before the climacteric period, than they had 
during and after (Hällström 1973). Cullberg suggested a division into the 
categories climacteric, with hormonal climacteric, with vasomotor symp-
toms, and psychological climacteric, associated with feelings about the loss 
of the ability to have children (Cullberg 1975). Ekström found that the 
women in her study found the effects of menopause on quality of life and on 
the number of symptoms she studied, to be of generally minor importance, 
and that the only symptoms that disturbed them considerably were cold 
sweats and hot flushes (Ekström 2005). 

Rödström et al. found that HRT is prescribed to the healthier women, 
with lower blood pressure, and less BMI than the average woman (Rödström 
1999). Because the women’s health status in our study before use of HRT is 
not known, we cannot tell whether or not it improved from the treatment. 
HRT does not appear to relieve symptoms other than some of the vasomotor 
symptoms such as sweating. This is supported by the finding that users of 
hormone therapy also used symptom relieving therapy to a larger extent than 
non-users. Women who had recently stopped their use of HRT also used 
symptom relieving therapy to a larger extent than non-users. The women 
who had recently stopped using HRT reported higher prevalence of symp-
toms as compared with non-users. 
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Age-specific symptom prevalence in women 35-64 
years old 
This study concluded that symptoms did not necessarily increase with age, 
indicating that they may have other causes than ageing or disease. This was 
especially true for symptoms generally believed to be related to 
stress/overstrain, such as general fatigue, which appears to decrease with 
age. Symptom occurrence mirrors disease prevalence and may also be attrib-
utable to the physiological effects of anxiety or other emotions arising from 
personal problems (Tibblin 1990a). Our study revealed that the prevalence 
patterns of the symptoms examined had different courses across age. Four 
different patterns for the 30 symptoms examined were found. Twelve symp-
toms had stable prevalence, five symptoms had increasing prevalence, 
eleven symptoms had decreasing prevalence, and two symptoms had a bi-
phasic course with age, after adjustment for the influence of the final set of 
covariates on symptom prevalence. 

It has previously been shown by Tibblin et al. that there are different 
symptom prevalence patterns with age (Tibblin 1990a). They studied both 
women and men and found generally higher symptom prevalence in women, 
using the same symptom questionnaire as used in this study (Tibblin 1990a). 
The symptoms were classified into 7 groups of symptoms: depression, ten-
sion, gastro-intestinal tract, musculoskeletal, metabolism, heart-lung, and 
head. They found three patterns: increasing, decreasing and biphasic preva-
lence for the 30 symptoms used in the present study, whereas we found four 
patterns: increasing, decreasing biphasic and stable. However, the study of 
Tibblin et al. was performed some twenty years ago and no adjustments 
were made to make the age groups more comparable (Tibblin 1990a). We 
made adjustments, and the pattern of some symptoms therefore changed. 
The main difference is that many symptoms proved to be stable in preva-
lence in relation to age when adjustments were made for confounding fac-
tors. As strikingly large number of symptoms were stable after the adjust-
ment for covariates. 

Sullivan et al. applied psychometric analysis techniques to test the Göte-
borg Quality of Life Instrument and found two distinct symptom scales, 
physiological and physical, and two well-being scales, social and physical-
mental (Sullivan 1993). 

The most common symptoms reported by the women in this study were 
general fatigue, headache, irritability, melancholy and backache. Further-
more, one third or more of the women had symptoms including insomnia, 
restlessness, exhaustion and crying easily. Melancholy and general fatigue 
are two of eleven of the symptoms included in the depression diagnosis 
(Ågren 1997). Gorman, in a review has examined gender differences in epi-
demiology and clinical presentations of depression (Gorman 2006). In the 
United States, 1 out of 5 women suffered from an episode of major depres-
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sion at some time in her life, and depression is about twice as common 
among women as among men. Many women have classical depression, but 
are more likely to have depression combined with increased sleep and hy-
perphagia or to have co-morbid anxiety disorders or to attempt suicide than 
men. The classic type of depression, first described in the early 20th century, 
is characterized by loss of appetite, weight loss, inability to sleep, and early-
morning awakening. 

The reasons for which such symptoms generally decrease with age may 
be that women at the lower end of the age range have a larger burden with 
family, children, and occupational career than older women have, when the 
children may be grown up and their careers may be more stable. 

This circumstance indicates that the stress is lower among older women 
than in younger ones. Ladwig et al. concluded that the gender gap in symp-
tom-reporting in their study is largely explained by low social class status, 
high levels of chronic distress and poor perceived/self assed health (Ladwig  
2000). 

Five symptoms increased with age. These symptoms were insomnia, leg 
pain, joint pain, eye problems, and impaired hearing. It an established fact, 
that insomnia increases with age (Tibblin 1990a). This finding has been re-
confirmed by Björkelund et al. (Björkelund 2002) and Wallander et al. 
(Wallander In press). According to Björkelund et al. sleep duration de-
creased by 0.4 hours per night for women aged from 38–66 years, and sleep 
problems increased by 30% for women aged 38–84 (Björkelund 2002). An 
increasing insomnia in the higher age groups was also found by Lambe and 
Thorslund (Lambe 1990). According to Wallander et al. the incidence for 
sleep disorders is greater in women (15.4 per 1000 person-years) than in men 
(9.7 per 1000 person-years) (Wallander, in press). 

The symptom with the second largest increase was leg pain. Impaired 
hearing is a typical example of the group of symptoms that increased with 
age. 

Stable prevalence was found for the twelve symptoms: difficulties in re-
laxing, restlessness, overweight, coughing, breathlessness, diarrhoea, chest 
pain, constipation, nervousness, poor appetite, weight loss, and difficulty 
urinating. It has been shown in Norway that overweight increases with age 
(Midthjell 1999). The highest prevalence of overweight was found among 
those aged 50–60 years. Some of these symptoms such as poor appetite, 
weight loss and difficulty urinating are commonly associated with serious 
diseases, such as diabetes mellitus and cancer, while constipation is common 
among the elderly. A recent study from England shows figures similar to 
ours for BMI in different age groups (Health survey 2005). Long-term 
weight loss after 18 years of age is related to a significantly lower risk of 
hypertension, while weight gain increases the risk of hypertension (Huang 
1998). We found unchanged weight loss in the different age groups accord-
ing to self reported weight loss. 
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A decreasing prevalence with age was found for eleven symptoms. The 
symptom with the highest prevalence was general fatigue, followed by head-
ache, irritability, melancholy, backache, exhaustion, feeling cold, crying 
easily, abdominal pain, dizziness and nausea in the prevalence table indicat-
ing that women of higher ages are less tense and have few symptoms in-
cluded in a depression diagnosis than the younger women. 

It is known that the prevalence for headache decreases after 50 years of 
age both for migraine and other types of headaches (Aegidius 2007). In a 
Swedish study the prevalence for headache was 20% during one year, and 
women had more headaches than men (Dahlöf  2001). 

Backache had decreasing prevalence in our study. Lower back pain oc-
curs mainly during the most productive work years, between the ages of 25 
and 60 (Dixon 1999). A peak is found in the age interval 35–59 years (Croft  
1998; Papageorgiou 1995). 

Abdominal pain and nausea also decreased with age. These two symp-
toms were less common at the older end of the age range than at the younger 
end. In a recent UK primary care study the incidence of abdominal pain in 
women was seen to decrease between 35 and 60 years of age, after which a 
slight increase could be seen (Wallander 2007). 

Symptoms with biphasic course in our study were sweating and impaired 
concentration. The finding that two symptoms showed biphasic pattern, may 
suggest their association to the menopausal transition. In a longitudinal 
study, an increase of vasomotor symptoms was seen prior to inception of the 
perimenopause, with a peak 4–6 years after the start (Hardy 1988). This is in 
agreement with our findings of biphasic prevalence with peak prevalence, 
38.1% for sweating in the age group 50–54 years. We also found biphasic 
prevalence for impaired concentration, with a peak prevalence of 32.3% in 
the age group 45–49 years. This is in concordance with findings reported by 
Tibblin et al. (Tibblin 1990a). According to a study by Devi et al. memory 
loss is found to be a part of the symptom complex of the menopausal transi-
tion (Devi 2005). 

A number of studies identify groups of symptoms experienced around the 
time of menopause (Hardy 1988; Hunter 1986; Jaszmann 1973; Jaszmann 
1976). Two commonly considered groups are psychological and vasomotor 
symptoms.  

Our findings indicate that there are several explanations other than lack of 
oestrogen for the development of the 30 symptoms examined. Further stud-
ies focusing on the determinants of symptoms among women could help us 
understand how to improve women’s health. 
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Conclusions 

Paper 1: 
Current use of drugs is correlated to old age, high BMI, low physical activ-
ity, early retirement, postmenopausal status, not being married or cohabitat-
ing, a low educational level, and poor self-rated health, but not to smoking 
habits, or being unemployed. Age, educational level, self-rated health and 
BMI remained significantly correlated to drug use in a multivariate analysis 
after backward elimination. Among the women investigated in our study 
40% used drugs daily, and 12% took 4 different drugs or more. The most 
reported drugs among women aged 35–64 years are drugs for diseases in the 
urinary and genital system and contraceptives, followed by the nervous sys-
tem and cardiovascular system. 

Paper 2: 
Age, scheduled check-up, perceived importance of medication, concerns 
about medication and taking medication for a respiratory or a cardiovascular 
disease were significantly related to adherence. Adherence ranged from 
15%–98% depending on these factors, the lowest among young women who 
regarded their medication as unimportant and who had no scheduled check- 
up. The highest reported adherence was found among older women who 
regarded their medication as important and who had a scheduled check-up. 

Factors associated with the perceived importance of medication, affect 
adherence positively while concerns about the medication affect adherence 
negatively. 

Paper 3: 
Twenty-five per cent of the premenopausal women experienced any vasomo-
tor symptoms, as compared with 51% of the perimenopausal and 40% of the 
postmenopausal women. Women on HRT reported higher frequencies than 
non-users of all symptoms except for sweating during the daytime. In addi-
tion, the perimenopausal women experienced more of other symptoms, usu-
ally not associated with the menopause, than premenopausal and postmeno-
pausal women. HRT users reported a significantly worse self-rated health 
and they took other symptom relieving medication to a larger extent than 
HRT non-users. 
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HRT seems to be effective in relieving some vasomotor symptoms but did 
not affect the prevalence of other symptoms or self-rated health, in spite of 
the fact that women on HRT supplemented their therapy with symptom re-
lieving medication to a larger extent than other women. 

Paper 4: 
The results of the study revealed that the prevalence of the symptoms exam-
ined had different patterns with age. We found four different patterns for the 
30 symptoms examined: twelve symptoms had stable prevalence, eleven 
symptoms had decreasing prevalence, five symptoms had increasing preva-
lence, while two symptoms had biphasic course across age after adjustment 
for the influence of the final set of covariates on symptom prevalence. 
Symptoms do not necessarily increase with age, indicating that they may 
have other causes than ageing or disease. Symptoms related to stress-
tension-depression appear to particularly decrease with age. 
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Swedish summary 

Läkemedelsanvändningen hos kvinnor har undersökts i flera studier, mest i 
relation till mäns läkemedelsförbrukning. En högre konsumtion av såväl 
läkemedel som sjukvård har påvisats för kvinnor, vilka ökar med ökande 
ålder (Boethius 1977; Dunnel 1972; Eggen 1994; Klaukka 1988; Norden-
stam 1996; Rabin 1975; Skegg 1977; Tennis 1990; Tierpsprojektet 1995). 
Försök har gjorts att förklara skillnaderna i läkemedelsanvändning och även 
skillnaderna i sjukvårdskonsumtion mellan män och kvinnor. Enligt en hy-
potes är kvinnor mer benägna att uppfatta sina symptom och att söka hjälp 
än män (Pennebaker 1982). Enligt en annan hypotes är det reproduktionen, 
som leder till att kvinnor utsätts för hälsovård och därmed till ökad läkeme-
delskonsumtion (Mustard 1998). 

Projektet påbörjades 1995. Ett postfrågeformulär skickades till 600 kvin-
nor i åldern 35–64 år i vart och ett av de sju länen i Uppsala-Örebro-
regionen. Formuläret innehöll frågor om social bakgrund, livsstil, livskvali-
tet, aktuellt hälsoläge, gynekologiska och obstetriska uppgifter, samt uppgif-
ter om läkemedelsanvändning med en enkät-sida per använt läkemedel under 
senaste året. Formuläret besvarades av 2991 kvinnor. Det fanns inga bety-
delsefulla skillnader mellan svarande och icke-svarande. 1997 var insamlade 
data registrerade och inmatade på datamedium.  

Artikel 1 
Bardel A, Wallander MA, Svärdsudd K. Reported current use of prescription 
drugs and some of its determinants among 35 to 65-year-old women in mid-
Sweden: a population-based study. J Clinl Epidemiol 2000;53:637–43.  

Pågående läkemedelsanvändningen redovisades för kvinnorna. Univariata 
och multivariata analyser av faktorer relaterade till läkemedelsanvändning 
utfördes med logistisk regression med läkemedelsanvändning som beroende 
variabel. 

Resultat: 40% av kvinnor i åldern 35–64 år i den allmänna befolkningen 
använde läkemedel. 1285 (43,0%, CI: 41.2–44.7) kvinnor rapporterade att de 
behandlades för någon sjukdom. Mest frekvent var urogenital sjukdom följt 
av cirkulatorisk, därefter muskuloskelettal sjukdom och sjukdom som drab-
bar nervsystemet. 1207 (40.4%, CI: 38.6–42.2) kvinnor rapporterade att de 
tog någon form av förskrivet läkemedel. De mest använda läkemedelsgrup-
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perna var sådana som påverkar urogenitala systemet, nervsystemet, kardio-
vaskulära systemet och det muskuloskelettala systemet. 

Av dessa 1207 kvinnor svarade 624 (51.7%) att de tog ett läkemedel, 281 
(23.3%) tog två, 153 (12.7%) tog tre, 78 (6.5%) tog fyra, 51 (4.2%) tog fem 
medan 20 kvinnor (1.7%) rapporterade pågående medicinering med sex eller 
fler läkemedel. Maximum var 15 olika läkemedel som rapporterades av en 
person. Pågående medicinering var i den bivariat analysen korrelerad till hög 
ålder, högt BMI, låg fysisk aktivitet, tidig pension, postmenopausalt status, 
att ej vara gift/sammanboende, låg utbildning och låg självskattad hälsa, men 
inte till tobaks- vanor eller arbetslöshet. Efter baklänges eliminering av de 
minst signifikanta faktorerna i den multivariata analysen, kvarstod ålder, 
utbildningsnivå och BMI som direkt korrelerade samt självskattad hälsa som 
inverst korrelerad till pågående läkemedelsanvändning. 

När betydelsen av dessa fyra faktorer togs i beaktande saknade menopa-
usalt status, rökvanor, anställningsform och civilstånd betydelse för läkeme-
delsanvändningen  

Artikel 2 
Bardel A, Wallander MA, Svärdsudd K. Factors associated with adherence 
to drug therapy: a population based study. Euro J Clin Pharmacol 2007;63: 
307–14. 

Compliance är ett äldre namn på att ta läkemedel som de förskrivits, me-
dan adherence är ett nyare begrepp som mer förutsätter att de två parterna, 
patient och läkare, är överens om användandet av läkemedlet. Låg adherence 
antas kunna bero på att patienten t ex saknar motivation eller har dålig eko-
nomi. Förskrivaren kan även påverka adherence genom sitt arbetssätt, t ex 
genom att vara mer patientcentrerad. Dålig kommunikation kan förbättras 
både hos läkare och studenter genom träning. I detta delarbete använde vi 
information från de 1406 kvinnor, som hade minst ett läkemedel utskrivet 
senaste året. 

Resultat: Medelåldern var 51 år, BMI 25 kg/m2 och medelantal recept per 
person 2.2. 27% av kvinnorna hade universitets- eller högskoleutbildning, 
79% var gifta eller sammanboende och 68% yrkesarbetade. Adherence defi-
nierade vi som att ta läkemedlet som det förskrivits eller att sluta ta det enligt 
anvisningar.  

Den genomsnittliga följsamheten var 85.5%. Samma kvinna kunde ha 
olika grad av adherence till olika mediciner. Efter multivariat logistisk re-
gression var sju variabler signifikant relaterade till adherence, nämligen ål-
der (OR=1.04), planerat återbesök (OR=2.51), läkemedlets betydelse för 
hälsan (OR=1.94), oro för biverkningar (OR=0.50), sjukdomens allvarlig-
hetsgrad (OR=0.82), läkemedel för lung/luftrörssjukdom (OR=2.16), och 
läkemedel för kardiovaskulär sjukdom (OR=1.80).  
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Adherencen varierade mellan 15–98% beroende på dessa faktorer och var 
lägst hos de yngsta kvinnorna som ansåg medicineringen vara oviktig och 
inte hade något planerat återbesök, medan den högsta nivån av adherence 
fanns bland de äldsta som ansåg medicineringen viktig och hade planerat 
återbesök. Bland läkemedelsgrupperna fanns den högsta följsamheten i 
gruppen hormoner, som insulin och tyroideahormon, men ej hormonersätt-
ningsmedel vid övergångsbesvär (HRT). Lägsta följsamheten hade läkeme-
del inom gruppen muskuloskelettal sjukdom 

Att ta thyroideahormoner eller annat hormon samt att ta medicin som på-
verkar det kardiovaskulära systemet eller respiratoriska systemet medförde 
högre adherence än genomsnittet. För de läkemedelsgrupper som påverkar 
centrala nervsystemet och muskuloskeletala systemen fann vi en lägre adhe-
rence än genomsnittet. 

 

Artikel 3 
Bardel A,  Wallander MA, Svärdsudd K. Hormone replacement therapy and 
symptom reporting in menopausal women: a population-based study of 35–
65-year-old women in mid-Sweden. Maturitas 2002;41:7–17. 

I detta arbete studerade vi symptomrapporteringen hos kvinnor med och 
utan HRT vid menopaus.  

Resultat: Mensstatus – 1541 var premenopausala kvinnor, 120 perimeno-
pausala och 1207 postmenopausala. Femton procent av dessa kvinnor hade 
hormonersättningspreparat (HRT) och 2,3% hade avslutat behandlingen 
under året. 13% av kvinnorna använde andra symptomlindrande läkemedel. 
25% av de premenopausala kvinnorna rapporterade vasomotorsymptom 
jämfört med 51% av de  perimenopausala och  40% av de  postmenopausala. 
De kvinnor som tog HRT rapporterade högre frekvenser av alla symptom, 
utom för svettning på dagen jämfört med icke användarna. Perimenopausala 
kvinnor rapporterade mer av alla övriga symptom som normalt ej associeras 
till klimakteriet jämfört med vad de pre- och postmenopausala kvinnorna 
rapporterade. HRT-användarna rapportade en signifikant sämre självskattad 
hälsa och tog mera symptomlindrande läkemedel jämfört med dem som inte 
använde HRT. 

15% av kvinnorna använde hormonersättningspreparat och 2% hade av-
brutit behandlingen senaste året. 13% använde andra symtomlindrande lä-
kemedel. HRT minskade vissa vasomotorsymptom. Att hormonersättnings-
medel i samband med menopaus företrädesvis ges till de friskaste kvinnorna 
kunde vi inte bekräfta i denna studie. Kvinnor, som vid tidpunkten för en-
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kätbesvarandet tog hormonersättningspreparat, rapporterade sämre självskat-
tad hälsa och högre prevalenstal för alla symtom med undantag för svettning 
under dag tid, jämfört med icke-användare. Detta indikerar att behandlingen 
med hormonersättningen inte är tillräckligt effektiv för att minska symtomen 
till de premenopausala kvinnornas nivå. De perimenopausala kvinnorna hade 
mer andra symptom än de pre- och postmenopausala kvinnorna. 

Artikel 4 
Bardel A, Wallander MA, Svärdsudd K. Age-specific symptom prevalence 
in women 35–64 years old: a population-based study. Inskickat manus. 

Om symtomförekomst återspeglar sjukdom och åldrande så borde sym-
tomförekomsten stiga med åldern. I detta delarbete undersöktes symtompre-
valens bland kvinnor i åldrarna 35-64 år. Symptomen var de 30 symptomen 
som ingår i Complaint Score. 

Resultat: Efter justering för inflytandet av utbildningsnivå, självskattad 
hälsa, humör, BMI, rökvanor, användning av HRT och annan symptomlind-
rande medicinering på symtomprevalensen ökade vissa symptoms prevalens 
med åldern som väntat (fem symtom), medan andra minskade (elva sym-
tom), var oförändrad (tolv symtom) eller hade en bifasisk prevalensutveck-
ling (två symtom) över åldern. 

Slutsatsen blev att symtom inte nödvändigtvis ökar med åldern, vilket in-
nebär att symtom kan ha andra orsaker än åldrande och sjukdom. Speciellt 
symtom som kan vara relaterade till stress-spänning-depression sjunker med 
ökande ålder. 
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