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Abstract 

New drugs and expanded drug indications are constantly being introduced. Welfare states 

strive to provide equity in drug treatment for all of its citizens and today´s healthcare systems 

spend financial resources on drugs for the elderly in a higher rate than for any other age 

group. Drug utilization in elderly persons has an impact in health and wellbeing in older 

people.  

The purpose of the research  

It was to describe the changes in medication use including people aged 78 years and over 

regardless of residence and other characteristics over 20 years.  

Materials and methods.  

The study population consisted of 4,304 participants in three population-based cross-sectional 

surveys conducted in the Kungsholmen area of central Stockholm, Sweden. The participant’s 

current drug utilization was reviewed by physicians following standardized protocols. Data 

were statistical analyzed. Logistic regression models were used to estimate odds ratios and 

95% confidence intervals for use of analgesics and psychotropic drugs in the cohorts of 2001 

and 2007, controlling for age, gender, education and cognition.  

The principal results and major conclusions. 

Results shows that the prevalence of medication use and polypharmacy in older adults has 

increased dramatically the late 1980s to the 2000s in central Stockholm, Sweden. In 

particular, the use of analgesics increased significantly, while some drug groups decreased, 

i.e. antipsychotics. Women used more medication than men in all three cohorts. Older adults 

living in service buildings used the largest amount of drugs in 1987, whereas those living in 

institutions were the most frequent users in 2001 and 2007. 
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INTRODUCTION 

The aging of the populations started several decades ago and is now a global phenomenon.
1
 

The Organisation for Economic Co-operation and Development [OECD] reported in 2013 

that, for the first time, average life expectancy exceeded 80 years across OECD countries.
2
 

With ageing follows increased prevalence of medical conditions that require treatment of 

large population groups.
3
 There is a strong association of multi-morbidity, defined as 

coexistence of a number of chronic diseases in the same individual, with increasing age.
4
 New 

drugs and expanded drug indications are constantly being introduced.
5, 6

 Welfare states strive 

to provide equity in drug treatment for all of its citizens
7
 and today´s healthcare systems 

spend financial resources on drugs for the elderly in a higher rate than for any other age 

group. 

 

Use of prescription medications continues to grow as a result of an increasing demand for 

medications available to treat chronic ageing related diseases.
2,8

 In Sweden more than 40% of 

the population aged 77+ years use more than 5 drugs concurrently.
9
 Concurrent use of many 

drugs (polypharmacy)
10

 is common in older adults
11

 and is a risk factor for adverse drug 

reactions and drug-drug interactions (DDIs).
8,11-13

 In addition, due to altered pharmacokinetics 

and pharmacodynamics in old age, elderly patients are particularly sensitive to drugs and at 

increased risk of adverse drug reactions.
14-16

 Polypharmacy have also proven to be associated 

with unplanned re-hospitalisation.
17,18

  

 

Pain is particularly common in older adults affecting more than half of the older population, 

and up to 80% of nursing home residents.
19

 Helme and Gibson indicate that pain is a result of 

degenerative disease coupled with leg and foot disorders, and that older women have higher 

prevalence rates of pain then coeval men.
20

 Further, higher somatic disease burden contributes 

to higher severity of mood symptoms and late-life depression.
21

 Impairments and other 

consequences of somatic disease increase the risk of depression, which is most evident among 

adults aged between 60 to 70 years.
22

 It has been suggested that in 2020, depression will be 

second to heart disease as measured by disability-adjusted life years.
23

 Linjakumpu et al
24

 

have reported the use of psychotropics as most prevalent among women aged 85+ years. 

Cumming and Le Couteur
25

 stated that all types of psychotropics were associated with at least 

a 50% increased risk of all hip fractures. With advancing age, regardless of gender, older 

adults continues to live in their own home while suffering from daily pain, the concomitant 

use of analgesic and psychotropic drugs will become even more prevalent.
26
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The objectives of the present study were to explore changes in medication use, particularly 

with respect to polypharmacy and the use of analgesics and psychotropics, over a period of 20 

years among three cohorts of older adults aged ≥ 78 years, including persons living in their 

own homes or in institutions. 
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METHODS 

Study Population and Study Design  

The study population consisted of 4,304 participants in three population-based cross-sectional 

surveys conducted in the Kungsholmen area of central Stockholm, Sweden: the Kungsholmen 

Project (KP) in 1987 and the Swedish National study on Aging and Care in Kungsholmen 

(SNAC-K) in 2001 and 2007 (Figure 1). 

 

KP was a community-based cohort study on aging and dementia targeting all inhabitants in 

the Kungsholmen district aged ≥75 years in October 1987 (born in 1912 or earlier), living 

either at home or in institution (baseline n=1,810). The project design has been described in 

detail elsewhere.
27

 

 

The Swedish National study on Aging and Care (SNAC) is a national longitudinal study on 

aging and care, ongoing in four different geographical areas of Sweden. Participants were 

randomly selected from the population of adults aged 60+ years living at home or in 

institution in the Kungsholmen district in 2001 (baseline n=3,363).
28

 Data derived from 

structured interviews by trained nurses, clinical examinations by physicians, and 

psychological testing, all following standardized protocols.
27,28

 

 

Data were derived from KP baseline in 1987-89, SNAC-K baseline in 2001-03, and SNAC-K 

follow-up in 2007-09. As the KP included people aged ≥75 years, only participants from 

SNAC-K in the same age range were included. As it took approximately two years to examine 

the population at each survey, people aged 77 to 79 years would be included in the 78-year 

age group; people aged 80 to 82 years would be included in the 81-year age group etc. 

 

Studies were approved by the Ethics Committee of the Karolinska Institutet and the Regional 

Ethical Review Board in Stockholm, Sweden. All participants (or a proxy in case of 

cognitively impaired persons) provided written informed consent. 

 

Study Variables 

All variables were collected during the examination and/or through an interview with the 

participant’s next-of-kin or a close informant. 

Sociodemographic characteristics were age, gender, marital status and education. 
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Living situation included living at home (living alone or together with someone), in service 

building (individual apartments with communal facilities staffed around the clock), or in 

institution. 

Cognitive function was measured by the Mini-Mental State Examination (MMSE)
29

 

administered by registered nurses or by physician. The test gives a maximum of 30 points, 

where cognitive impairment was defined as having a score below 25.
30

 

Medication use was collected by the physician. Participants were asked to bring a list of 

current regularly and as needed used drugs. Drug prescriptions and medical containers were 

inspected where possible. Both prescribed and over-the-counter drugs were recorded. Drugs 

taken daily or at regular intervals were defined as being in regular use. When information 

could not be provided (e.g., due to cognitive impairment), a relative or a close informant 

supplied information. For persons living in institution information on drug utilization was 

collected from medical records. Drugs were classified according to the Anatomical 

Therapeutic Chemical (ATC) Classification system, as recommended by the World Health 

Organization.
31

 We analyzed the use of drugs, and in particular analgesics (N02A-B) and 

psychotropics (N05A-C and N06A). Polypharmacy was defined as concurrent use of five or 

more drugs.
32

 

 

Statistical Methodology 

Differences between participants in the three surveys in sociodemographic characteristics, 

living situation, and cognition, were compared using chi-square tests for categorical variables 

and analysis of variance for continuous variables. Age- and gender-specific prevalence figures 

for medication use (number of medications) were calculated. Ninety-five percent confidence 

intervals (95% CIs) were computed based on binomial distribution.
33

 Logistic regression 

models was used to estimate odds ratios (ORs) and 95% confidence intervals (CIs) for use of 

analgesics and psychotropic drugs in the SNAC-K cohorts of 2001 and 2007, controlling for 

age, gender, education and cognition. The KP cohort of 1987 was used as reference category. 

IBM SPSS Statistics 22.0 for Windows (IBM, SPSS Inc., Chicago, IL, USA) was used for the 

statistical analyses. 



5 
 

RESULTS 

There were no significant age or gender differences between participants and non-participants 

within any of the three cohorts. There was a significantly higher participation rate in the 

earliest cohort in 1987 than in the cohorts 2001 and 2007 (p <0.001); 78.4% and 65.0% and 

69.3% respectively. There was a disparity between the three cohorts in drop out due to death 

or refraining from participation (Figure 1). 

 

Insert Figure 1 about here 

 

SNAC-K participants of 2001 and 2007 were older than the KP participants of 1987 (p< 

0.001), Table 1. The proportion of participants aged 90+ years was 20.4%, 30.7% and 15.9% 

in the three cohorts, respectively. Majority of participants were women (77.4% in 1987, 

73.2% in 2001 and 68.7% in 2007), with a larger proportion of women in the cohort of 1987 

as compared to 2007 (p <0.001). 

 

In 1987, almost 77% of the participants were single/widowers; the corresponding figure for 

2007 was 65% (p <0.001). Thus, more people lived alone at home in 1987 as compared to 

2007 (69.8% vs 61.9%) (p=0.05). There was a tendency to continue living at home in 2007 as 

compared to 1987 where more people were living in service buildings (4.2% vs 6.1%). 

 

Educational level increased significantly; in 1987, 5.7% had gone to university compared to 

28.4% in 2007. The 1987 cohort had lower educational level than the other two cohorts 2001 

and 2007 (p <0.001), and was significantly more cognitively impaired (MMSE below 25), 

29.0% vs 24.0% and 22.4% (p <0.001). There were significant differences in cognitive 

impairment between genders in the three cohorts (p <0.001); the proportion of men with 

cognitive impairment was 24.8% in 1987, 13.7% in 2001 and 16.7% in 2007. The 

corresponding figures for women were 30.2%, 27.8% and 25.0%. 

 

Insert Table 1 about here 

 

Medication use increased for both genders in all age groups from 1987 to 2007 (p <0.001); in 

the age group 78 years from 2.8 drugs in 1987 to 5.8 drugs in 2007, and corresponding figures 

for the age group 96+ years was 3.6 and 7.7, Figure 2. Highest number of drugs taken by an 
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individual was 15 (a woman) in 1987, 23 (a woman) in 2001 and 27 (a man) in 2007. Women 

used more drugs than men in all three cohorts (p <0.001). 

 

Insert Figure 2 about here 

 

Overall (1987, 2001 and 2007), drugs for the cardiovascular system were most frequent 

(53.1%, 60.8% and 68.7% respectively), followed by drugs for the nervous system (51.2%, 

58.7% and 68.0%) and the alimentary tract and metabolism (40.4%, 53,6% and 59.0%), Table 

2. Number of drugs increased from 1987 to 2007 in all ATC groups except for antiparasitic 

products, insecticides and repellents. Largest increase (46.0%) was for blood and blood 

forming organs drugs, followed by alimentary tract and metabolism drugs (18.6%), nervous 

system drugs (16.8%), cardiovascular drugs (15.6%), genito-urinary system drugs and sex 

hormones (12.9%), musculo-skeletal system drugs (12.3%), and systemic hormonal 

preparations (10.2%). 

 

When analyses were stratified by gender, blood and blood forming organs drugs still 

accounted for the largest increase over 20 years (56.3% for men and 41.8% for women). For 

men followed cardiovascular drugs (20.3%), genito-urinary system drugs and sex hormones 

(17.9%), nervous system drugs (16.0%), musculo-skeletal system drugs (16.0%), and 

alimentary tract and metabolism drugs (14.8%). The corresponding for women was 

alimentary tract and metabolism drugs (21.2%), nervous system drugs (19.1%), 

cardiovascular drugs (14.0%), systemic hormonal preparations (12.0%), musculo-skeletal 

system drugs (11.1%), and genito-urinary system drugs and sex hormones (10.9%). ATC 

groups with an increase of less than 10% are not reported. No participants used drugs in ATC 

group various. 

 

Insert Table 2 about here 

 

Gender specific use of medication (mean number of drugs) in 1987 was 2.6 (±2.2) for men 

and 3.4 (±2.6) for women, Table 3. Corresponding figures in 2001 was 4.5 (±3.4) and 5.5 

(±3.4), and in 2007 6.1 (±4.0) and 6.6 (±3.9). 

 

Prevalence of polypharmacy increased from 27.0% in 1987 to 53.9% in 2001, and 65.3% in 

2007 (p <0.001). For those living in institutions, the mean number of drugs almost tripled 
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between 1987 and 2007, from 3.4 to 10.3, and polypharmacy increased from 24.4% to 95.3%. 

Corresponding figures for those living in service buildings were 4.2 to 8.3 and 44.6% to 

82.4%. 

 

People living at home used the lowest number of drugs (p <0.001), nevertheless the mean 

number of drugs doubled from 3.1 in 1987 to 5.9 in 2007, and polypharmacy increased from 

26.0% to 61.5% (p <0.001). 

 

Insert Table 3 about here 

 

After adjusting for age, gender, education and cognition, the odds of using analgesics and 

psychotropic drugs were significantly higher in 2007 compared to 1987, with an OR (95% CI) 

of 3.3 (2.8-4.0) and 1.3 (1.1-1.6) respectively (Table 4). Use of antipsychotics (ATC code 

N05A) decreased in both genders, from 4.4% for men in 1987 to 2.9% in 2007; and for 

women from 7.2% to 3.6% (p=0.01). Use of anxiolytics (N05C) decreased in women from 

16.4% in 1987 to 13.8% in 2007 (p=0.06). There was a significant increase in use of 

antidepressants (N06A); from 0.6% for men in 1987 to 11.4% in 2007 (p=<0.001), and 1.5% 

to 16.3% for women (p< 0.001). Women increased use of hypnotics/sedatives (N05C), from 

28.2% in 1987 to 37.1% in 2007 (p< 0.001). Overall, only women had significantly higher 

use of psychotropic drugs in 2001 and 2007 as compared to 1987, although there was a 

tendency for men. 

 

Both genders had significantly higher use of analgesics in 2001 and 2007 as compared to 

1987 (the ORs with 95% CIs for men in 2001 was 1.4 (0.9-2.1) and in 2007 3.0 (2.1-4.4); the 

corresponding figures for women were 1.6 (1.4-2.0) and 3.4 (2.7-4.1). During 1987 to 2007, 

women had a significant increase in use of both minor analgesics (N02B) (from 17.0% to 

51.4%) and opioids (from 9.5% to 14.5%) (p <0.001), whereas men only had an increase in 

minor analgesics (from 11.7% to 33.1%) (p <0.001). 

 

Split analysis by cognition (MMSE 0-24 vs 25-30) showed no significant differences in use of 

analgesics between cognitively impaired and cognitively intact elderly. However, there was a 

dramatic increase in use of analgesics over the time period (23.6% and 22.9% in 1987 vs 

48.5% and 44.9% in 2007). Cognitively impaired elderly used significantly more 

psychotropics than cognitively intact older adults (p >0.001); this group had increased their 
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use of psychotropics, from 42.5% in 1987, 57.9% in 2001, and 64.1% in 2007. The 

corresponding figures for cognitively intact elderly were 37.2%, 37.1%, and 36.6%. 

 

Cognitively intact elderly primarily used hypnotics, whereas cognitively impaired elderly 

used hypnotics, sedatives and antidepressants. Use of antipsychotics had decreased in 

cognitively impaired elderly by almost 33% from 1987 to 2007, whereas use of sedatives and 

hypnotics had almost doubled, and use of antidepressants had increased from 2.7% in 1987 to 

28.1% in 2007. 

 

Insert Table 4 about here 
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DISCUSSION 

We investigated time trends in medication use over 20 years (from 1987 to 2007) in three 

cohorts of older adults aged 78+ years. Main findings are: 

1. Medication use, including polypharmacy, increased significantly for both genders and all 

age groups. Women used more drugs than men; 

2. Drugs for cardiovascular system were most frequent, followed by drugs for nervous 

system, and alimentary tract and metabolism. Drugs for blood and blood forming organs 

accounted for the largest increase in medication use; 

3. Use of analgesics increased in both genders, whereas only women had a significantly 

higher use of psychotropic drugs; 

4. Older adults living in service buildings used the largest amount of drugs in 1987, whereas 

those living in institutions were the most frequent users in 2001 and 2007. 

 

A 20-year increase in medication use in older adults 

Increased prevalence of medication use in older adults can be explained by increase of 

chronic diseases, multi-morbidity and parallel development of new pharmaceuticals. It may 

also relate to lack of clinical trials enrolling older people with multi-morbidity,
5,6,34

 leading to 

potential overconsumption of drugs in aging. Studies have suggested Franchi
6,34

 that the 

impact of specific evidence-based clinical guidelines for explicit disease diagnosis may 

contribute to increased medication use, and thereby the presence of polypharmacy, as they 

state the benefits of an individual medicine for a specific disease. Thus, clinical guidelines 

may not be adapted to complex drug treatment of frail older persons suffering from multiple 

diseases.
35

 Revised clinical guidelines in prevention of cardiovascular disease in Sweden state 

that consideration must be given to the persons age and comorbidity in a holistic view of the 

aging body.
36

 Qato et al
37

 found that the prevalence of overall medication use remained stable, 

but the rate of polypharmacy increased. 

 

Use of drugs according to ATC groups 

Drugs for cardiovascular system were most frequent, followed by drugs for nervous system. 

Presence of polypharmacy in older adults with a history of stroke can be explained by 

multiple medications used to treat hypertension, and by comorbidities related to stroke, such 

as diabetes, hypercholesterolemia, and coronary heart disease.
38

 Egger et al has shown that 

older adults (aged 75+ years) were prescribed more drugs with a high potential for DDIs, 

especially drugs used for the treatment of arrhythmias and heart failure, than younger 
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patients.
39

 Our findings showed that the largest increase in drug utilization was for blood and 

blood forming organs. This is mainly due to increase of the aging population, an increasing 

prevalence of chronic heart diseases and of risk factors for atrial fibrillation, such as diabetes 

mellitus.
40

 

 

In agreement with a previous Swedish study,
9
 both genders had a significantly higher use of 

analgesics in 2007 as compared to 1987. An increasing trend of opioid utilization has also 

been reported from the United States.
41

 This may refer to several factors like aggressive 

pharmaceutical marketing, awareness of the under treatment of pain and introduction of pain 

management guidelines, and introduction of new analgesics.
42,43

  In our study, the odds of 

using analgesics and psychotropics were significantly higher in 2007 compared to 1987, even 

after adjusting for sociodemographic factors and cognition. Use of antipsychotics decreased 

while the use of antidepressants increased, indicating that recent efforts to increase the quality 

of medication use in older adults, based on the National Board of Health Indicators, have been 

efficient. According to a Finnish study,
8
 every fourth elderly person was using analgesics and 

psychotropics concomitantly. The combined use was related to multi-morbidity, more 

frequent with advancing age irrespective of gender and most prevalent among the frailest 

older adults (aged 85+ years). In our study, women increased their use of hypnotics, 

sedatives, opioids, and minor analgesics. There was a tendency also for men, who had an 

increased use of minor analgesics. Franchi et al
6
 reported increase in medication use of 

analgesics and psycho-analeptics, but also in the number of prescription claims and packages 

per individual, even though the number of active substances per year remained stable over 

time. This was addressed to change in chronic treatment.
6
 

 

Gender differences in medication use 

Women generally used more drugs than men, in particular analgesics and psychotropics.
44

 

Morbidity or disability was not included in the analyses, but earlier studies from our group 

have shown that women aged 85+ years have a higher disability incidence and higher 

morbidity prevalence than coeval men.
45

 Previous research also suggests that women report 

poorer self-assessed health, in particular overall physical health. In contradiction, Koopmans 

and Lamers
46

 did not find gender to be related to an increased utilization of health care, even 

if women had higher levels of specialized health care utilization due to somatic morbidity and 

mental distress. 
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Medication use according to living situation 

Older adults living in service building used the largest amount of drugs in 1987, whereas in 

2001 and 2007 those living in institutions used the most medication, including polypharmacy. 

A recent review 
47

 reported unsatisfactory review of inappropriate drug prescribing in nursing 

homes. As the most frail and sick older adults live in nursing homes, they are exposed to risk 

factors due to inappropriate drug prescribing, DDI and polypharmacy.
48

 

 

Could selection bias due to differences in attrition and populations characteristics have 

affected the results? 

There was significantly higher participation rate in the earliest cohort in 1987 than in the 

cohorts 2001 and 2007. There was also disparity in cause of drop out between the three 

cohorts, as more people had refrained from participation in 2001 and a higher percentage had 

died before participation in 2007. We do not believe this has biased the results as we report 

higher medication use in both 2001 and 2007 as compared to 1987. On the contrary, it 

strengthens our results as these differences rather would be expected to lead to 

underestimation of medication use. Higher proportion of the study population was aged 90+ 

years in 2001 and 2007 as compared to 1987. This could be a limitation since age itself 

predicts higher medicine use. Also the educational level increased significantly over the years, 

and earlier studies have shown that educational level has an impact on medicine use, and that 

low educated women have a higher risk of polypharmacy and DDI.
7,47,49

 However the higher 

education level may also contribute to the use of new medications.
54

 

 

Methodological considerations 

To our knowledge, no previous study has investigated medication use in older adults covering 

20 years. The strength of this study is the use of three population-based cohorts and, in 

contrast to other studies, included all inhabitants, whether they were living at home or in 

nursing homes. The same research team with the same expertise conducted all three cohort 

surveys, using the same study design and assessment tools. 

 

However, our study also has potential limitations of which some have been discussed above, 

such as disparity in cause of drop out and educational level between the cohorts, and a higher 

proportion of the very old in the last two cohorts as compared to the first cohort. Furthermore, 

this being inner city populations with a higher socioeconomic status than in Sweden in 

general, it may limit the generalizability of the findings to the less wealthy communities. 
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Data derived from three cross-sectional investigations without the possibility of identifying 

potential causalities; however, this study was based on three assessments over a study period 

of twenty years; thus providing a strong evidence of time trends in medication use. Being part 

of longitudinal studies, there are excellent future opportunities to explore any processes 

involved in the increased medication use over time. 

 

 

CONCLUSIONS 

Prevalence of medication use and polypharmacy in older adults has increased dramatically in 

both genders from the late 1980s to the 2000s in central Stockholm, Sweden. In particular, the 

use of analgesics increased significantly, while some drug groups decreased, i.e. 

antipsychotics. Women used more medication than men in all three cohorts (1987, 2001 and 

2007). Older adults living in service buildings used the largest amount of drugs in 1987, 

whereas those living in institutions were the most frequent users in 2001 and 2007. 
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TABLE 1: Characteristics of participants in the KP cohort (1987) and the SNAC-K cohorts 

(2001 and 2007) 

Characteristics KP  

(1987) 

SNAC-K 

(2001) 

SNAC-K 

(2007) 

No. of participants n (%) 1517 (100) 1581 (100) 1206 (100) 

Age in years, n (%)    

 78   389 (25.6)   461 (29.2)   351 (29.1) 

 81   369 (24.3)   236 (14.9)   194 (16.1) 

 84   297 (19.6)   224 (14.2)   288 (23.9) 

 87   221 (14.6)   174 (11.0)   127 (10.5) 

 90   152 (10.0)   251 (15.9)   102 (8.5) 

 93     66 (4.4)   135 (8.5)     62 (5.1) 

 96     20 (1.3)     70 (4.4)     52 (4.3) 

 99+       3 (0.2)     30 (1.9)     30 (2.5) 

Female gender, n (%) 1174 (77.4) 1158 (73.2)   828 (68.7) 

Educational level*, n (%)    

 Elementary school (0-7 yrs)   811 (54.0)   437 (28.1)   221 (18.5) 

 Vocational/high school (8-14 yrs)   605 (40.3)   835 (53.8)   635 (53.1) 

 University (15+ yrs)     85 (5.7)   281 (18.1)   340 (28.4) 

Marital status, n (%)** 

 Single 

 

1163 (76.7) 

 

1132 (71.6) 

 

  787 (65.3) 

Living situation, n (%)*** 

 At home 

  Live alone 

 Service building† 

 Nursing home 

 

1294 (85.3) 

  896 (69.8) 

    92 (6.1) 

  131 (8.6) 

 

1300 (82.2) 

  893 (68.7) 

  101 (6.4) 

  180 (11.4) 

 

1048 (87.0) 

  649 (61.9) 

    51 (4.2) 

  106 (8.8) 

MMSE mean score (SD) †† 24.2 (±6.5) 24.9 (±7.6) 25.3 (±6.6) 

Abbreviations: KP=Kungsholmen Project; SNAC-K=Swedish National study on Aging and Care in 

Kungsholmen. 

* missing education for 16 persons (KP); missing education for 28 persons (2001); missing education 

for 10 persons (2007); ** missing marital status for 1 person (2001); missing marital status for 1 

person (2007); *** missing living situation for 1 person (2007); 

† individual apartments with communal facilities with medically-skilled staff. Usually there are also a 

restaurant, a day center, and activity rooms in the building; †† missing MMSE score for 1 person 

(2007).   
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TABLE 2: Drug utilization according to the ATC system in the KP cohort (1987) and the 

SNAC-K cohorts (2001 and 2007) 

ATC-coding* KP 

(1987) 

n (%) 

SNAC-K** 

(2001) 

n (%) 

SNAC-K 

(2007) 

n (%) 

A  Alimentary tract and metabolism 613 (40.4) 848 (53.6) 711 (59.0) 

B  Blood and blood forming organs 182 (12.0) 813 (51.4) 700 (58.0) 

C  Cardiovascular system 805 (53.1) 961 (60.8) 828 (68.7) 

D  Dermatologicals 41 (2.7) 80 (5.1) 127 (10.5) 

G  Genito-urinary system and sex 

     hormones 

82 (5.4) 288 (18.2) 221 (18.3) 

H  Systemic hormonal preparations, 

     excluding sex hormones and insulins 

130 (8.6) 275 (17.4) 227 (18.8) 

J  Antiinfectives for systemic use 22 (1.5) 49 (3.1) 57 (4.7) 

L  Antineoplastic and 

     immunemodulating agents 

12 (0.8) 31 (2.0) 52 (4.3) 

M  Musculo-skeletal system 200 (13.2) 287 (18.2) 307 (25.5) 

N  Nervous system 777 (51.2) 928 (58.7) 820 (68.0) 

P  Antiparasitic products, insecticides 

     and repellents 

37 (2.4) 18 (1.1) 10 (0.8) 

R  Respiratory system 172 (11.3) 235 (14.9) 228 (18.9) 

S  Sensory organs 93 (6.1) 192 (12.1) 166 (13.8) 

V  Various 0 0 0 

Abbreviations: KP=Kungsholmen Project; SNAC-K=Swedish National study on Aging and Care in 

Kungsholmen. 

* Anatomical Therapeutic Chemical (ATC) Classification System 

** missing information on drug utilization for 11 persons in SNAC-K 2001. 
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TABLE 3: Drug utilization by residential setting in the KP cohort (1987) and the SNAC-K cohorts (2001 and 2007) 

Drug utilization Living conditions 

 All At home Service building Nursing home 

KP 1987 n=1517 n=1294 n=92 n=131 

Mean no of drugs (SD) 3.2 (±2.6) 3.1 (±2.6) 4.2 (±2.8) 3.4 (±2.3) 

Median no of drugs 7.5 7.5 5.5 6.0 

Polypharmacy* 409 (27.0%) 336 (26.0%) 41 (44.6%) 32 (24.4%) 

SNAC-K 2001** n=1581 n=1300 n=101 n=180 

Mean no of drugs (SD) 5.2 (±3.5) 4.9 (±3.4) 6.3 (±3.7) 6.9 (±3.2) 

Median no of drugs 10.5 10.0 8.0 8.0 

Polypharmacy* 846 (53.9%) 638 (49.1%) 67 (66.3%) 141 (78.3%) 

SNAC-K 2007 n=1206† n=1048 n=51 n=106 

Mean no of drugs 6.4 (±3.9) 5.9 (±3.7) 8.3 (±4.0) 10.3 (±4.0) 

Median no of drugs 11.0 9.5 8.0 11.0 

Polypharmacy* 788 (65.3%) 645 (61.5%) 42 (82.4%) 101 (95.3%) 

Abbreviations: KP=Kungsholmen Project; SNAC-K=Swedish National Study on Aging and Care in Kungsholmen. 

* concurrent utilization of five or more drugs. 

** missing information on drug utilization for 11 persons in SNAC-K 2001. 

† missing living situation for 1 person (2007). 
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TABLE 4: Prevalence (per 100 population) and odds ratios (ORs) with 95% confidence 

intervals (CIs) of utilization of analgesics and psychotropic drugs in the KP cohort (1987) and 

the SNAC-K cohorts (2001 and 2007) 

 No. of Prevalence (95% CI)   OR (95% CI) 

 cases Crude  Crude Adjusted* 

Analgesics 

Men      

 KP 1987   55 16.0 (12.2-19.9)  1.0 (Ref.) 1.0 (Ref.) 

 SNAC-K 2001   81 19.1 (15.4-22.9)  1.2 (0.9-1.8) 1.4 (0.9-2.1) 

 SNAC-K 2007 125 33.2 (28.4-37.9)  2.6 (1.8-3.7) 3.0 (2.1-4.4) 

Women      

 KP 1987 296 25.2 (22.7-27.7)  1.0 (Ref.) 1.0 (Ref.) 

 SNAC-K 2001 417 36.0 (33.2-38.8)  1.7 (1.4-2.0) 1.6 (1.4-2.0) 

 SNAC-K 2007 426 51.4 (48.0-54.8)  3.1 (2.6-3.8) 3.4 (2.7-4.1) 

Total      

 KP 1987 351 23.1 (21.0-25.3)  1.0 (Ref.) 1.0 (Ref.) 

 SNAC-K 2001** 498 31.5 (29.2-33.8)  1.5 (1.3-1.8) 1.6 (1.4-1.9) 

 SNAC-K 2007 551 45.7(42.9-48.5)  2.8 (2.4-3.3) 3.3 (2.8-4.0) 

Psychotropics 

Men      

 KP 1987   92 26.8 (22.1-31.5)  1.0 (Ref.) 1.0 (Ref.) 

 SNAC-K 2001 122 28.8 (24.5-33.2)  1.1 (0.8-1.5) 1.2 (0.9-1.7) 

 SNAC-K 2007 116 30.8 (26.1-35.4)  1.2 (0.9-1.7) 1.3 (0.9-1.8) 

Women      

 KP 1987 496 42.2 (39.4-45.1)  1.0 (Ref.) 1.0 (Ref.) 

 SNAC-K 2001 543 46.9 (44.0-49.8)  1.2 (1.0-1.4) 1.2 (1.0-1.4) 

 SNAC-K 2007 400 48.3 (44.8-51.7)  1.3 (1.1-1.5) 1.3 (1.1-1.6) 

Total      

 KP 1987 588 38.8 (36.3-41.2)  1.0 (Ref.) 1.0 (Ref.) 

 SNAC-K 2001** 665 42.1 (39.6-44.5)  1.1 (1.0-1.3) 1.2 (1.0-1.4) 

 SNAC-K 2007 516 42.8 (40.0-45.6)  1.2 (1.0-1.4) 1.3 (1.1-1.6) 

Abbreviations: KP=Kungsholmen Project; SNAC-K=Swedish National Study on Aging and Care in 

Kungsholmen.  

*Adjusted for age, gender, education, and cognition (MMSE); ** missing information on drug 

utilization for 1 man and 10 women in SNAC-K 2001.  
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FIGURE 1. Study population, drop out according to cause and examined participants in the 

KP cohort (1987) and the SNAC-K cohorts (2001 and 2007). 
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 Abbreviations: KP=Kungsholmen Project; SNAC-KK=Swedish 

 National Study on Aging and Care in Kungsholmen. 

 

FIGURE 2. Prevalence of drug utilization (mean number of drugs) by age and gender (2A), 

and frequency distribution of total number of drugs (2B), in the KP cohort (1987) and the 

SNAC-K cohorts (2001 and 2007). 

 


