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IS SOCIOECONOMIC STATUS A PREDICTOR OF MORTALITY IN 

NONAGENARIANS? THE VITALITY 90+ STUDY. 

ABSTRACT  

Background 

Socioeconomic inequalities in mortality are well-known in middle-aged and younger old 

adults, but the situation of the oldest old is less clear. The aim of this study was to investigate 

socioeconomic inequalities for all-cause, cardiovascular and dementia mortality among the 

people aged 90 or older. 

Methods 

The data source was a mailed survey in the Vitality 90+ Study (N = 1276) in 2010. The whole 

cohort of people 90 years or over irrespective of health status or dwelling place in a 

geographical area was invited to participate. The participation rate was 79%. Socioeconomic 

status was measured by occupation and education, and health status by functioning and 

comorbidity. All-cause and cause-specific mortality was followed for three years. The Cox 

regression, with hazard ratios (HR) and 95% confidence intervals (CI), was applied. 

Results 

The all-cause and dementia mortality differed by occupational class. Upper non-manuals had 

lower all-cause mortality than lower non-manuals (HR 1.61 95% CI 1.11-2.32), skilled 

manual workers (HR 1.56 CI 1.09-2.25), unskilled manual workers (HR 1.88 CI 1.20-2.94), 

housewives (HR 1.77 CI 1.15-2.71) and those with unknown occupation (HR 2.33 CI 1.41-

3.85). Inequalities in all-cause mortality were largely explained by the differences in 

functioning. The situation was similar according to education but inequalities were not 
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statistically significant. Socioeconomic differences in cardiovascular mortality were not 

significant.  

Conclusions  

Socioeconomic inequalities persist in mortality for 90+-year-olds but their magnitude varies 

depending on the cause of death and the indicator of socioeconomic status. Mainly, mortality 

differences are explained by differences in functional status.  

Key words: Inequality, Occupational class, Education, Functioning, older people 
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INTRODUCTION 

A non-manual labour market position [1-3], high education [3-6] and high income [7, 8] are 

consistently associated with better health and lower mortality compared with those who are 

worse off. For middle-aged and young old, a social gradient has been found in mortality 

regardless of the social position indicator [1, 3, 9] applied. However, less is known of the 

most rapidly growing oldest segment of population, those aged 90 or older [10]. 

Only in a few studies, researchers have analysed mortality inequalities specifically in very old 

people. In a Finnish data, including all deaths from 1971 to 1990, mortality inequalities 

according to occupation and, for men, also according to education prevailed until the age 

group of 90-94 years although the differences were weaker and more inconsistent than for the 

younger age groups [11]. To our knowledge, this is the only study that demonstrated 

occupational mortality differences in very old people. Higher mortality for the low-educated 

in comparison to the mid-level- and high-educated 90+-year-olds was found in a study with 

11 European populations [12], but not in a Danish survey study for 92- or 93-year-old born in 

1905 [13]. Higher mortality in the lowest income decile compared with other groups was 

found in a register study for 90–99-year-olds in 1980–2002 [14]. Inequalities in cause-specific 

mortality or the role of health status in mortality inequalities in very old people are largely 

unknown.  

In the Vitality 90+ Study, we have the opportunity to study socioeconomic mortality 

inequalities in a well-defined cohort of people aged 90 years or older. Information on 

socioeconomic status, functioning and comorbidity was linked with the dates and causes of 

death. Both all-cause mortality and mortality from dementia and cardiovascular disease were 

analysed.  
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METHODS 

Study population 

The data came from the 2010 mailed survey in the Vitality 90+ Study [15]. All people aged 

90 years or older in the city of Tampere, Finland, irrespective of health status or dwelling 

place, were invited to participate. Names, addresses and places of residence were derived 

from the Tampere City Population Register. Questionnaires were mailed to 1686 people but 

72 died before receiving it and 6 had moved out of Tampere. Total population came down to 

1608 of which 1276 individuals participated, producing a response rate of 79%. The Ethics 

Committee of the City of Tampere approved the study and the participants gave their 

informed consents. 

Socioeconomic status 

The mailed survey included a question concerning participants’ former longest held 

occupation. Occupational status was categorised into four hierarchical groups: upper non-

manuals, lower non-manuals, skilled manual workers and unskilled manual workers 

according to the Occupational and Industrial Classification of Statistics Finland (1976) [16]. 

Workers in agriculture, fishery and forestry as well as farmers (N = 39) were categorised as 

skilled manual workers. The self-employed were categorized either as upper non-manuals or 

as lower non-manuals depending on their job description. Women who had not participated in 

the labour market and those who had worked as an assisting family member for an 

agricultural entrepreneur were categorised as housewives. Those who did not answer this 

particular question but had other information available were encoded as having unknown 

occupation.  

Education was categorised into three hierarchic groups: low (primary, maximum 6 years), 

mid-level (lower secondary, vocational education, folk high schools, 7−9 years) and high 
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(upper secondary, college-level training, university education, at least 9 years). In addition, a 

fourth group was formed of participants whose education was unknown. 

Covariates 

The participants were asked whether they were able to perform the following five activities: 

dressing and undressing, getting in and out of bed, moving indoors, walking 400 meters and 

using stairs (1) without difficulty, (2) with difficulty, (3) if someone helps, or (4) not at all. 

Alternatives 1 and 2 were encoded as independent and 3 and 4 as dependent in the respective 

activity. In the analyses, the variable ranged from independent in 5 activities to independent in 

0 activities.   

Comorbidity was studied by asking the participants if a physician had told them that they had 

cardiovascular disease (CVD), diabetes, stroke, hip fracture or dementia (included 

Alzheimer’s disease, other dementias and a decline in cognition). The comorbidity variable 

ranged from no to 5 chronic conditions.  

Mortality 

The dates and causes of death were drawn from the Finnish Causes of Death Register and 

linked with the survey data by using the Personal Identity Codes. In the all-cause mortality 

analyses, the follow-up period was from 23/2/2010 to 31/1/2013 ~ 36 months. For cause-

specific mortality, data were available from 23/2/2010 to 19/11/2012 ~ 33 months. The 

underlying causes of death were categorised by using the International Classification of 

Diseases, 10th Revision. The two most common causes of death were CVDs (I00-I99) and a 

combined category for Alzheimer’s disease (G30) and other dementias (F01-03), below: 

dementia. Of CVDs, more than half (56%) were ischemic heart diseases and 24% were 

cerebral blood circulation diseases. In the dementia category, 66% of the deaths were caused 

by Alzheimer’s disease and 34% by other dementias.  
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Statistical analyses 

It has been suggested that magnitude of inequalities in mortality may be different whether 

studied in absolute or relative setting [12]. We studied age-controlled predicted probabilities 

for absolute all-cause mortality after 36 months follow-up drawn from logistic regression 

analysis with a command adjust in STATA statistics. Mean follow-up times for all-cause, 

dementia and CVD mortality by socioeconomic status came from Kaplan-Meier survival 

analysis. For relative inequalities in mortality, Cox proportional hazard model and the 

extended Cox model were applied with SPSS statistical software. First, we analysed mortality 

in the age- and sex-adjusted model. As our earlier analyses [17] have shown socioeconomic 

differences in functioning and morbidity in nonagenarians, we investigated whether the 

possible inequalities in all-cause mortality are explained by these health indicators. We added 

comorbidity and functioning into the analysis, first separately, and finally all covariates 

together. Functioning was added as time-dependent covariate and we used the extended Cox 

model with the time-covariate interaction term. The extended model was used because, tested 

with Schoenfeld residuals, the assumption for proportional hazards did not hold for 

functioning. In cause-specific analyses, the particular cause of death was encoded as 1 and all 

the other causes of death, including those that were censored, were encoded as 0. As the 

sample sizes were rather small, no covariates were included in these analyses.  

For relative mortality differences, combined results for men and women are given, as the 

interaction term between sex and occupation and education, respectively, was not significant. 

However, we also conducted all-cause mortality analyses separately for both sexes and found 

no major differences. Cause-specific mortality was analysed for men and women together to 

retain statistical power. Mortality risks in socioeconomic statuses were reported with hazard 

ratios and their 95% confidence intervals.  
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RESULTS  

The median age of participants was 92 years, out of 1276 respondents 81% where women and 

37% lived in institutions. In the study, 59% of the participants answered the questionnaire by 

themselves, 24% received help in filling out the questionnaire and 18% of the answers were 

given by proxy (family, friends, home helpers or staff in the institutions). 

All-cause mortality  

The study population was categorised as upper non-manuals (7%), lower non-manuals (35%), 

skilled manual workers (38%) and unskilled manual workers (7%). Besides these hierarchic 

categories, housewives (10%) and those whose occupation was unknown (4%) were included 

in the analyses (Table 1). After a 36-month follow-up, overall mortality was 49% for men and 

women. In the social hierarchy, age-controlled absolute all-cause mortality was lowest for 

upper non-manuals (37%) and highest for unskilled manual workers (56%). Mortality for 

housewives was 51% and for those with unknown occupation 62%.  

Education was categorised as high-educated (13%), mid-level-educated (29%), low-educated 

(54%) and unknown-educated (4%). In the social strata, mortality was lowest for the high-

educated (44%) and highest for the low-educated (50%); for the unknown education group, it 

was 65%. For men, occupational and educational differences followed the social hierarchy, 

for women, there were some exceptions. However, differences were not statistically 

significant. 

In a model adjusted for age and sex (Table 2), mortality was higher for all the other 

occupational groups when compared with upper non-manuals (lower non-manuals HR 1.61, 

95% CI 1.11-2.32; skilled manual workers 1.56, 1.09-2.25; unskilled manual workers 1.88, 

1.20-2.94; housewives 1.77, 1.15-2.71; and unknown occupation 2.33, 1.41-3.85). When 

comorbidity was added to the model, it reduced mortality differences, but hazards remained 
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significantly higher for the other groups compared with the reference group. When age- and 

sex-adjusted analysis was controlled for functioning, differences in hierarchical occupations 

were no more significant. The final model, with both, comorbidity and functioning, decreased 

only marginally hazard ratios if compared with the model that included solely functioning. 

According to education, the rate of death was lowest for the high-educated, but only those 

with unknown education differed significantly from this group. After adjustments for 

comorbidity and functioning, the difference attenuated, but still remained significant.   

Cause-specific mortality 

We studied cause-specific mortality from CVDs and from dementia. During the 33-month 

follow-up, of 581 deceased, 191 (33%) owed the underlying cause of death to dementia and 

263 (45%) died of CVDs. 

Controlled for age and sex (Table 3), dementia mortality was significantly higher in all the 

other occupational groups when compared with upper non-manuals (lower non-manuals HR 

2.58, 95% CI 1.11-6.01; skilled manual workers 2.42, 1.04-5.60; unskilled manual workers 

2.95, 1.13-7.70; housewives 2.77, 1.10-7.00; and unknown occupation 5.16, 1.91-13.91). 

According to education, mortality from dementia seemed to be higher for the mid-level- and 

low-educated than for the high-educated, but only those with unknown education differed 

significantly.  

Hazards of dying from CVDs were 30 to 91% higher for other groups than for the upper non-

manuals, but only housewives differed significantly from the reference group (HR 1.91, 95% 

CI 1.03-3.54). According to education, the hazards of dying from CVDs were 9-25% higher 

for other groups than for the high-educated, but differences were not significant. 
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DISCUSSION 

In this population-based study on 90+-year-olds, absolute inequalities in all-cause mortality 

after a 36-month follow-up were not significant but showed a trend by social status. In 

analysis of relative differences, all-cause mortality was significantly lower for upper non-

manuals than for other groups, and, in the social hierarchy, mortality was highest for unskilled 

manuals. Inequality was mainly explained by the differences in functioning. The high-

educated seemed to have lower mortality than the low- and mid-level-educated, but these 

differences were not significant. In a cause-specific analysis, inequalities by occupation were 

found in dementia mortality. The hazards of dying from CVDs were 30 to 91% higher for 

lower occupational positions than for upper non-manuals, but showed significantly higher 

mortality only for housewives, and no differences were found according to education  

To our knowledge, only one earlier study has demonstrated occupational mortality 

inequalities in very old age. Consistent with the current study, Martelin [11] reported lower 

mortality for upper non-manuals in the five-year age group for 90-94-year-olds in a 

comprehensive nationwide data. The CLESA study, however, using harmonised data from 

five European countries and Israel, showed no mortality differences according to occupation 

for 75+-year-olds [18].  

Educational inequalities were found by Huisman and colleagues [12] in all 11 studied 

European populations for younger than 90 years old; and, when all the populations were 

combined, even in the aged 90 or over. In the CLESA study [18], higher education was 

associated with lower mortality only in Netherlands and in other survey studies with a focus 

on 90+-year-olds, education has not been associated with mortality [13, 19].  
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Very little is known about socioeconomic differences in cause-specific mortality in the oldest 

old. In our study, the differences by occupation were clear for dementia but not for 

cardiovascular causes. Many, but not all [20], studies have reported a higher incidence of 

Alzheimer’s disease and other dementias for those in lower social positions [21-23]. In a 

Swedish study of 75+-year-olds, the incidence of Alzheimer’s disease and other dementias 

was higher in low-educated but mortality from those diseases was not higher than in the 

general population [24].  

Mortality from CVDs is related to a lower social position in middle-aged and young old 

adults [2, 25, 26] but there were no differences in a social hierarchy in our data. CVDs are the 

leading cause of death also in the oldest old. However, at very old age, death often results 

from aging-related frailty and multi-organ failure rather than a specific pathology in one organ 

system [27, 28]. In this age group, most death certificates are based on clinical examinations 

rather than autopsies, and it is likely that deaths without an evident specific cause are mainly 

recorded as being caused by CVDs. If CVDs as a cause of death constitute a biologically 

heterogeneous group, it is understandable that there are no clear socioeconomic differences.  

In the study, functioning played a major role in explaining mortality differences whereas 

comorbidity was not as important. This finding supports the role of functioning as the most 

important and comprehensive health indicator in old age [13].     

Outside the usual occupational hierarchy, groups of housewives and those with unknown 

occupation or education showed high mortality rates. The seemingly heterogeneous group of 

housewives included also women who assisted family members in agricultural work. In this 

group, mortality was comparable to that of manual workers. Similar to our study, a 

Norwegian health survey found higher all-cause and cardiovascular mortality for women who 

did not participate in the labour market [3]. Among those with unknown status, dementia 
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diagnosis, institutionalisation and proxy respondents were common, and to a large extent 

these factors explain both the missing information and the high mortality.  

In many countries, women’s labour market participation has traditionally been low, which 

complicates socioeconomic status classification for the oldest old [29]. In the Finnish context 

it has been common that women participate in the labour market at least for some years and in 

our data participation was as high as 84%. This enabled us to use a personal longest held 

occupation as a measure of socioeconomic status also for women.  

Unfortunately, we did not have information on the social status at earlier ages of the entire 

birth cohorts but only for those who participated in the study; this prevented us from 

evaluating mortality selection. As our study only included 90+-year-olds, we could not 

directly compare the magnitude of inequalities with younger age groups. However, 

nationwide analyses imply that for middle-aged and younger old people, socioeconomic 

mortality differences are more prominent than in our study [26]. Relative differences may be 

smaller at older ages because of selective or high overall mortality [30]. However, in our 

study, significant differences were found in relative all-cause mortality but in spite of a clear 

social gradient, not in absolute mortality. From the public health perspective, relative 

differences imply that there are “avoidable deaths” even among the very old, and even at this 

age, remaining life expectancy would be higher without social inequality. In clinical terms, 

higher morbidity, disability and mortality is a special challenge for health and social services, 

and particular attention should be paid to old people in lower social classes.  

The clear advantages of our study include population-based, reasonably large data, inclusion 

of both community-dwelling and institutionalised people, use of reliable and exhaustive 

mortality information from the Finnish Causes of Death Register, and a high response rate 

(79%). Availability of demographic and mortality data also allowed comparisons between the 
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participants and the non-response group (21% of the population, N 332). The hazard of dying 

was higher (HR 1.47; 95% CI 1.25-1.73) in those who did not respond, but the groups were 

similar with regard to age and sex distribution. Similar findings are reported by Ferrie and 

colleagues [31], and, in their study socioeconomic status did not interfere with the association 

between non-response and mortality.  

A potential problem is caused by including people with dementia in a study based on self-

reports. “Dementia” in our study included also people with cognitive decline without a 

clinical diagnosis, and those with an early stage of dementia. Our own analyses [32, 33] and 

those of others [34] suggest that these people are able to provide information sufficiently 

reliable on their health status. For more than a third of the people with dementia, the answers 

were received by proxy, a relative or most often from a nurse in an institution where clinical 

conditions are well registered. Therefore, it is not plausible that this would jeopardize the 

reliability of the study.  

Although the study focused on one geographical area only, it represents 90+-year-olds at a 

national level in respect to sex distribution (18-21% men), and the relative proportion of those 

aged 90 or over in the population (0.6%). It included both urban and rural areas. However, in 

generalizing results, specific attention should be paid to women’s high labour market 

participation and to the fact that we had limited information on the real status of the 

housewives. 

In conclusion, our study showed significant hierarchic socioeconomic differences in all-cause 

and dementia mortality in a population sample aged 90 and older. The differences were 

largely explained by differences in health, measured as functional status and comorbidity. The 

findings demonstrate that even in the very old population that has been exposed to social 

selection throughout the life span and that experiences very high basic mortality, a social 
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position persists as a major determinant on the length of remaining life.
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TABLES 

 

Table 1. Population by occupational and educational status at baseline (N) and mortality after a 36-month follow-up (%, CI). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Age-adjusted predicted probabilities from logistic regression analysis and 95% confidence intervals (CI). 

 At baseline  Mortality after 36 months  

 All Women Men  All Women Men 

 N 

1276 

N 

1036 

N 

240 
 

N 

627 

%, CI 

 

N 

510 

%, CI 

 

N 

117 

%, CI 

 

Occupation           

 Upper non-manuals 92 48 44  34 37 (28-48) 17 36 (24-51) 17 37 (24-52) 

 Lower non-manuals 441 364 77  211 49 (44-54) 177 50 (45-55) 34 45 (34-57) 

 Skilled manual workers 487 384 103  241 49 (44-53) 187 48 (43-53) 54 52 (43-62) 

 Unskilled manual workers 83 72 11  47 56 (45-66) 38 52 (40-63) 9 82 (49-96) 

 Housewives 124 124   65 51 (42-60) 65 51 (42-60)   

 Unknown occupation 49 44 5  29 62 (48-75) 26 62 (47-75) 3 66 (24-92) 

           

Education           

 High 162 113 49  68 44 (36-51) 47 44 (35-54) 21 41 (28-55) 

 Mid-level 373 293 80  179 49 (44-55) 142 50 (44-56) 37 47 (37-59) 

 Low 694 591 103  349 50 (46-53) 296 49 (45-53) 53 52 (42-61) 

 Unknown education 47 39 8  31 65 (50-77) 25 63 (46-77) 6 75 (37-94) 
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Table 2. All-cause mortality in a 36-month follow-up separately by occupational and educational status and mean survival times (maximum 1073 

days).  

 Adjusted for 
age and sex 

Age, sex  and 
comorbidity 

Age, sex  and 
functioning 

Age, sex, 
comorbidity and 

functioning 

Mean survival time  
 

  HR 95% CI HR 95% CI HR 95% CI HR 95% CI Mean 
in days 

 95% CI 

Occupation          

 Upper non-manuals 1  1  1  1  935 (883-987) 

 Lower non-manuals 1.61* (1.11-2.32) 1.55* (1.07-2.26) 1.43 (0.99-2.09) 1.42 (0.97-2.08) 802 (769-835) 

 Skilled manual workers 1.56* (1.09-2.25) 1.46* (1.01-2.11) 1.33 (0.92-1.93) 1.31 (0.90-1.92) 806 (776-836) 

 Unskilled manual workers 1.88** (1.20-2.94) 1.65* (1.05-2.60) 1.55 (0.98-2.45) 1.45 (0.91-2.31) 782 (706-857) 

 Housewives 1.77** (1.15-2.71) 1.63* (1.06-2.52) 1.59* (1.03-2.46) 1.55 (1.00-2.41) 778 (715-840) 

 Unknown occupation 2.33*** (1.41-3.85) 1.90* (1.13-3.18) 1.56 (0.92-2.64) 1.48 (0.87-2.51) 743 (636-849) 

Age 1.11*** (1.08-1.14) 1.10*** (1.07-1.13) 1.06*** (1.04-1.09) 1.07*** (1.04-1.10)  

Sex          

 Male 1  1  1  1   

 Female 0.88 (0.72-1.09) 0.83 (0.68-1.03) 0.72** (0.57-0.89) 0.71** (0.57-0.89)  

 Comorbiditya   1.42*** (1.31-1.55)   1.24*** (1.13-1.36)  

 Functioningb     1.52*** (1.40-1.66) 1.47*** (1.35-1.61)  

 Functioning*time     1.00** (1.00-1.00) 1.00** (1.00-1.00)  

Education          

 High 1  1  1  1  875 (828-922) 

 Mid-level 1.23 (0.93-1.63) 1.17 (0.88-1.54) 1.26 (0.95-1.68) 1.21 (0.91-1.61) 812 (778-847) 

 Low 1.24 (0.96-1.62) 1.18 (0.90-1.53) 1.14 (0.87-1.49) 1.12 (0.85-1.46) 799 (773-825) 

 Unknown education 1.98** (1.29-3.03) 1.87** (1.21-2.89) 1.58* (1.01-2.48) 1.62* (1.03-2.54) 654 (540-768) 
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Cox hazard ratios (HR) and their 95% confidence intervals (CI), statistical significances at  

* P-value < 0.05, ** P-value <0.01, *** P-value < 0.001. 
aComorbidity = CVD, diabetes, dementia, stroke, hip fracture. 
bFunctioning = independence in getting in and out of the bed, dressing and undressing, moving indoors, walking 400 m, using stairs. 

Mean survival time with 95% confidence intervals from Kaplan-Meier analysis. 

 

 

 

Age 1.10*** (1.07-1.13) 1.10*** (1.07-1.13) 1.06*** (1.03-1.09) 1.06*** (1.04-1.09)  

Sex           

 Male 1  1  1  1   

 Female 0.94 (0.77-1.15) 0.89 (0.72-1.09) 0.76* (0.62-0.94) 0.76* (0.61-0.94)  

 Comorbiditya   1.43*** (1.32-1.56)   1.25*** (1.14-1.36)  

 Functioningb     1.52*** (1.40-1.66) 1.47*** (1.35-1.60)  

 Functioning*time     1.00** (1.00-1.00) 1.00** (1.00-1.00)  
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Table 3. Association of occupation and education with a 33-month cardiovascular and dementia mortality and mean survival times (maximum 

1000 days).   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Cause of death dementias  Cause of death CVDs 

 HR 95% CI Mean 
in days 

95% CI  HR 95% CI Mean 
in days 

95% CI 

Occupation          

 Upper non-manuals 1  976 (954-998)  1  921 (878-964) 

 Lower non-manuals 2.58* (1.11-6.01) 912 (891-934)  1.36 (0.79-2.35) 889 (865-913) 

 Skilled manual workers 2.42* (1.04-5.60) 914 (894-934)  1.36 (0.80-2.33) 884 (861-907) 

 Unskilled manual workers 2.95* (1.13-7.70) 895 (841-949)  1.57 (0.80-3.08) 862 (802-922) 

 Housewives 2.77* (1.10-7.00) 894 (850-938)  1.91* (1.03-3.54) 855 (806-903) 

 Unknown occupation 5.16** (1.91-13.91) 850 (765-936)  1.30 (0.55-3.06) 898 (823-973) 

Age 1.17*** (1.12-1.22)   1.09*** (1.04-1.13)   

Sex         

 Male 1    1    

 Female 1.13 (0.75-1.72)   0.93 (0.67-1.30)   

Education         

 High 1  944 (916-970)  1  912 (878-947) 

 Mid-level 1.06 (0.61-1.84) 934 (913-955)  1.25 (0.83-1.90) 882 (856-907) 

 Low 1.42 (0.86-2.35) 903 (885-921)  1.09 (0.73-1.61) 881 (862-901) 

 Unknown education 3.23** (1.62-6.45) 770 (668-871)  1.11 (0.51-2.42) 869 (780-957) 

Age 1.15*** (1.10-1.21)   1.09*** (1.05-1.14)   

Sex         

 Male 1    1    

 Female 1.25 (0.83-1.88)   1.02 (0.74-1.41)   
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Age- and sex-adjusted Cox proportional hazard ratios (HR) and their 95% confidence intervals (CI), statistical significances at * P-value < 0.05, 

** P-value <0.01, *** P-value < 0.001.     

Mean survival time with 95% confidence intervals from Kaplan-Meier analysis
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