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Abstract:

This paper examines the outdoor mobility of elders in rural regions of eastern and western Germany. Variables that might influence outdoor mobility, including visual acuity, were also taken into consideration. Descriptive findings on visual functioning are presented, and the link between visual functioning and outdoor mobility - controlling for other potentially important variables such as age, gender, education, household situation, health, and region (East versus West) - is explored. The sample consisted of 412 persons aged 55 and older, stratified by gender and age, living in typical western (N=205) and eastern (N=207) rural areas. Outdoor mobility was operationalized in terms of getting to six outdoor resources (such as a shop, a pharmacy, or a bank) independently. Satisfaction with outdoor mobility was assessed as well. Visual acuity (Snellen Decimals) amounted to M=.57 (SD=.19; Md=.63) in the young-old (55 – 75) and M=.44 (SD=.20; Md= .4) in the old-old (75+) western rural areas.  In the eastern rural areas, visual acuity was lower with M=.49, SD=.25, Md=.5 (55-75) and M=.39, SD=.23, Md=.32 (75+). Visual acuity was a significant predictor of both outdoor mobility and satisfaction with outdoor mobility, even after controlling for other theoretically relevant variables. The findings replicate and extend results on rural aging, in which outdoor mobility, due to higher infra-structural constraints, becomes a critical issue for life quality in old age.

This research paper is based on a data-set which was gathered in 1999 in order to assess the general living situation and outdoor mobility of rural elders in eastern and western Germany. It was meant to extend an earlier study that had investigated the outdoor mobility of German elders in eastern and western urban areas, namely Chemnitz and Mannheim [1]. In contrast to the first study, in which only a subjective rating of visual functioning was used, the present study includes a screening measure of visual acuity as a proxy variable for objective visual functioning. Contrasting the western regions (the so-called “Alte Bundesländer”) with the eastern regions of Germany (the so-called “Neue Bundesländer”) is important because the living conditions differ. Before reunification, eastern Germany generally had poorer socio-economic and health indicators, and the quality of the objective living environment, including the resources available in home, neighbourhood, and community, was considerably lower [2]. Although clear improvements in a variety of social indicators (such as income) are underway [3], rural elders in eastern Germany are still disadvantaged, e.g., with respect to objective housing situation, satisfaction with services, feelings of safety / security outside the home [4; 5].

The assumption of a close link between outdoor mobility and visual capacity in old age is supported by general and age-related considerations. On the general level, the visual system plays a critical role in planning, carrying out and monitoring actions.  This is particularly true for navigating through the outdoor spatial environment, which is obviously less familiar than the home environment. Furthermore, the outdoor environment is prone to uncontrollable change (e.g., an unexpected construction area on the sidewalk), which requires visual feedback and corresponding action regulation.  In terms of age-related changes, visual impairment is—besides hearing loss, physical disability, and cognitive decline—prototypical for those environmental-relevant competence losses associated with old age that significantly enhance the elderly person’s vulnerability for “environmental press” [6; 7]. Thus, being old and visually impaired must be regarded as a particular threat for maintaining the quantity and quality of one’s outdoor mobility. It is important to note here that outdoor mobility is a critical facet of life quality for many elders in general [1]. Thus, the expected link between visual functioning and outdoor mobility is an important issue for research on the psychosocial consequences of age-related vision impairment as well as for social and psychological gerontology research in general.

A body of empirical research shows that visual impairment is a significant predictor of leisure activities and outdoor instrumental activities of daily living (IADL) [8; 9; 10]. One important methodological issue is to prove that the relationship found between visual impairment and outdoor mobility holds true after controlling for other variables. For example, it could well be that visual impairment in elders is only a reflection of their general morbidity, that is, their negative impact on outdoor mobility would not be a result of visual impairment per se, but of bad health conditions in general.  With this insight in mind, Wahl et al. [10] found that severe visual impairment remains a predictor of outdoor mobility (the ability to reach a set of outdoor resources such as a supermarket, a pharmacy, or a public transportation stop alone) after controlling for age, gender, education, household situation, and proxy variables of health (objective and subjective).

The present study is a replication of earlier research in the sense that it controls for variables that have revealed themselves to have a significant impact on outdoor mobility. More specifically, age, gender, household situation, education, and health indicators such as a proxy measure for objective general health condition, subjective health, as well as hearing impairment are considered. Moreover, it extends the available literature by addressing visual functioning and its impact on the life quality (outdoor mobility in particular) of rural elders. One should note here that being able to reach outdoor resources such as shops, pharmacy or post office independently, which is the major variable of interest in this study (and also in [10]), is crucial for older adults in rural settings. Studies examining these kinds of outdoor resources and general infrastructure in urban and rural regions have typically found rural elders to be disadvantaged in this regard [11].

Given these considerations, the goals of this paper are twofold: First, data on the visual functioning (in terms of visual acuity) of elders aged 55 years and older are reported by differentiating between different age groups, gender, and setting (eastern versus western regions). Although we would not regard these results as epidemiological findings in the strict sense of the word, one should note that the data presented here are, to our knowledge, the only recent field data available on visual functioning in a sample of older adults from rural areas in eastern and western Germany.  Second, the hypothesis that there is a significant link between visual acuity and outdoor mobility, even after controlling for other relevant variables such as age, gender, household situation, education, and selected health indicators is tested, to our knowledge for the first time, in a sample of rural elders.

Method

Sample and Setting

The empirical basis of this study is a survey conducted in 1999 with persons aged 55 years and older living in private households, and stratified by age and gender.  The reason for the stratification was to compensate for typical shortcomings of proportional sampling, that is, the goal was to have comparable data strength in younger and older age groups as well as in comparisons of men and women, particularly in higher age groups. For data-collection, a typical rural region in eastern Germany (Oberspreewald-Lausitz region) and western Germany (Rhein-Hunsrück region) was chosen. Next, a probability selection of communities (less than 2,000, 2,000 to 5,000 or 5,000 to 20,000 inhabitants) was done in which subjects were then identified based on a random route strategy. The data-collection was conducted by a commercial research institute (USUMA, Berlin) with a predetermined sampling goal of around 200 subjects in each setting, regarded as the minimum number to assure enough data power according to our stratification criteria. Table 1 provides a description of the final sample in terms of selected sociodemographic and health variables.

Table 1: Sample Description

Variable (M, %)
55-74 years old
(n = 221)
75 and older
(n = 191)

Rural location
WEST
EAST
WEST
EAST

Gender
F
M
F
M
F
M
F
M


54
60
51
56
47
44
53
47

Years of education 
(3-20)
11.0
10.8
10.5
9.8

Household composition (living alone) 
21.9%
33.6%
47.3%
57.0%

No severe impairment / diseasea
43.0%
42.1%
29.7%
30.0%

Satisfaction with health 
(0-10)b
6.5
6.2
5.0
5.3

Subjective visual impairment (1-5)c
2.3
2.2
2.8
2.7

Subjective hearing impairment (1-5)c
2.1
2.1
2.6
2.7

Note: aThis information is based on the following question: “Have you suffered for a long time from certain impairments or illnesses which permanently or from time to time hinder your mobility?” One should also note here that sensory impairments (vision, hearing) were not considered in this question and addressed in separate ratings.

bSelf-evaluation rating based on a 11-point scale with higher scores indicating higher satisfaction.

cSelf-evaluation rating based on a 5-point scale with higher scores indicating lower functioning.

As can be seen in Table 1, the final sample consisted of 221 participants in the lower age group (55 to 74 years of age) and 191 participants in the higher age group (75 years of age or older). The total number of subjects in the western and eastern setting amounted to 205 and 207, respectively. Cell numbers with respect to gender varied between 44 and 60 subjects and were thus roughly comparable. In sum, we achieved our sampling goal and fulfilled our stratification criteria during the sampling process. Despite the relatively low overall sample sizes, we are furthermore inclined to regard the sample as tentatively representative for the 55 years and older population in private households in both rural settings.

While subsamples were comparable regarding years of education, household composition was different between eastern and western regions: In both age groups, higher percentages of single person households were observed in the East. Our sampling strategy precludes a systematic sampling bias; hence, we trace the discrepancy back to the significantly higher rate of mortality observed in the former German Democratic Union – especially with respect to men [12]. With respect to health indicators, no obvious difference was found between settings, but, as might be expected, health impairments were generally more prevalent in the higher age groups.

Instruments

Visual acuity was screened using a successive presentation of charts depicting “Pflüger-Haken” ("E" symbols) of various size; the chart with four of symbols indicates a visual acuity from 1.0 to .08, the chart with three symbols indicates a visual acuity from .06 to .05 and the chart with two symbols indicates a visual acuity of less than .05 [13; 14]. The subject’s task was to identify where the open side of the “E” symbol is located.  The test assessed both eyes with best correction, based on a standard distance of 1 m, under optimal light conditions.

Data on outdoor mobility covered a broad scope of issues [4]. For this study, we focus on the following six prototypical resources: (1) shops, (2) pharmacy, (3) physician, (4) bank, (5) post office, and (6) bus stop. Subjects were first asked whether these outdoor resources exist in their communities. They were then asked whether these resources were important for them or not. If an outdoor resource existed in the community and was rated as being important, the subject was then also asked how difficult it was to reach the resource. Although this procedure shrinks the number of responses, it assures that the link between visual functioning and outdoor mobility is explored only for those available outdoor resources which are also of subjective importance for the participants and thus particularly critical for general life quality in rural communities. Outdoor resources not available in the community obviously are also important for life quality in general and especially for the life quality of those suffering from vision loss, but this issue is not addressed in the present paper.

In addition, subjects were asked to rate their general satisfaction with their outdoor mobility on a 11-point Likert-type scale ranging from 0 (“completely unsatisfied with outdoor mobility”) to 10 (“completely satisfied with outdoor mobility”).

All interviewers employed by the commercial research institute responsible for the data-collection of this study were intensively trained by the authors of this study.  The interview, including the visual screening test, took place in the home of the participants and lasted about one hour. Visual acuity could not be measured in five cases in the western and in three cases in the eastern setting due to refusals and extremely bad light conditions, resulting in final samples of N=200 (West) and N=204 (East). 

Results

Visual Acuity Findings

Figure 1 depicts the results on visual acuity. Visual acuity (expressed as Snellen Decimals) amounted to M=.57 (SD=.19; Md=.63) in the younger age cohort (55 to 75 years of age) and to M=.44 (SD=.20: Md=.40) in the older age cohort (75 years and older) in the western rural setting. In the eastern rural setting, the scores were M=.49 (SD=.25, Md=.50) in the younger group and M=.39 (SD=.23, Md=.32) in the older group. While the difference between eastern and western samples was significantly different in the younger group (p <.01), this was not the case with respect to the older group.

Figure 1: Visual Acuity (Snellen Decimals) by Age, Gender, and Region
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As can be seen in Figure 1, there was not a completely consistent trend observable with respect to gender, although in three out of four cases (exception: older age group in the western setting) women had lower scores than men. This difference was, however, significantly different only in the younger group in the western setting (M=.62 versus M=.53; p <  .01).

By referring to a commonly used cut-off for “low vision” in Germany, namely .30 or less (which is roughly 20/70 or less in the commonly used American nomenclature), 22% (N=23 from 106) of the younger group in the eastern as opposed to only 6% (N=7 from 113) in the western setting fulfilled this criterion (see also Figure 2).

Figure 2: Relative Frequency of Low Vision (<.30; Snellen Decimals) by Age and Region
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Regarding the older group, the percentages were 40% (N=39 from 98) for the eastern and only 26% (N=23 from 87) for the western setting. Furthermore, by taking the criterion of .10 or less (20/200 or less) as a rough indication of severe visual impairment (legal blindness in the U.S.), this was true for 6% (N=6 from 106) of the younger group in the eastern setting and for 0% of the participants in the western setting. In the older group, 9% (N=9 from 98) in the eastern setting and 5% (N=4 from 87) in the western setting fulfilled this criterion.

Finally, it deserves mentioning that the correlation (Spearman) between the objective measure of visual acuity and the subjective rating of visual acuity (with higher scores indicating lower functioning; see again Table 1) amounted to -.47 in the total sample, with a lower relationship in the lower age group (-.38) and a clearly higher relationship in the higher age group (-.49).

Visual Functioning and Outdoor Mobility

First, let us examine whether a significant relation can be found between visual functioning and objective outdoor mobility after controlling for other important variables.  For this purpose, participants who had difficulty reaching at least one of the six outdoor facilities were contrasted with those reporting no difficulties. Age, gender, household composition (living alone versus living with others), education, subjective health, comorbidity, subjective hearing impairment, objective visual functioning, as well as setting (eastern versus western) were considered as independent variables. Due to the nature of the data, a logistic regression approach exploring the simultaneous effect of a set of predictors on a dichotomous criterion (0 =  no difficulties in reaching outdoor resources; 1 = difficulties) was the appropriate data analysis strategy [15]. Table 2 depicts the results of this step of the data analysis.

Table 2: Visual Acuity and Objective Outdoor Mobility. Results of a Logistic Regression Analysis Based on Nine Predicting Variables

Variable
Stand. Estimate
Odds Ratio
Stand. Odds Ratioa

Age (years)
.35
**
1.07
1.86

Gender (female = 0, male = 1)
.13

1.61
1.27

Household composition (living not alone = 0, living alone = 1)
-.02

.94
.97

Education (years)
.01

1.01
1.02

Severe impairment / disease (No = 0, Yes = 1)
.31
(*)
3.12
1.76

Satisfaction with health
-.22

0.86
.67

Subjective hearing impairment
.13

1.32
1.27

Setting (East = 0, West = 1)
.06

1.24
1.12

Visual Acuity
-.31
*
.08
.57

(*)p < .10; *p < .05; **p<.01

abased on a suggestion of [16].

As can be seen in Table 2, only age and visual acuity revealed themselves to be significant predictors among the many independent variables. Comorbidity had only a tentative effect. That is, being older as well as being more visually impaired predicted relatively best difficulties or inability to reach at least one of six selected resources.  One should note, however, that the total variance explained by the independent variables was relatively low (R2 = .14).

Second, a hierarchical regression analysis [15] was run in order to identify statistically meaningful predictors of satisfaction with outdoor mobility (which was assessed using an interval-like scale). The same set of predictor variables was used as in the foregoing analysis, and these results are reported in Table 3.

Table 3: Visual Acuity and Satisfaction with Outdoor Mobility. Results of a Hierarchical Regression Analysis Based on Nine Predictor Variables

Variable
Stand. beta-weights
Squared semi-partial correlation

Age (years)
-.05

.00

Gender (female = 0, male = 1)
  .07
(*)
.00

Household composition (living with others = 0, living alone = 1)
-.30
**
.07

Education (years)
-.01

.00

Severe impairment / disease (No = 0, Yes = 1)
-.03

.00

Satisfaction with health
  .31
**
.06

Subjective hearing impairment
-.05

.00

Setting (East = 0, West = 1)
  .02

.00

Visual Acuity
  .15
**
.02

*p < .05; **p<.01


As can be seen in Table 3, vision acuity is among the significantly meaningful predictors of satisfaction with outdoor mobility: Elders with better visual functioning were more satisfied with their general outdoor mobility. In addition, those elders living with others and those with higher scores in subjective health tended to be more satisfied with their outdoor mobility. No other variables (not even setting) played an important role within the predictor set chosen for this study, save gender, which only had a tentative effect. One should again note here, however, that the total variance explained by this set of predictors was relatively low (R2=.19). 

Discussion

This study reported results on visual acuity as well as on the relation between visual acuity and outdoor mobility among elders 55 years and older living in private households in western (Rhein-Hunsrück) and eastern regions (Oberspreewald-Lausitz) of rural Germany. With respect to visual acuity, as might be expected, a decline from the younger to the older age group was observed. The visual acuity performance found in this study is comparable to the results of other important studies in Germany like the Berlin Ageing Study [18] in terms of mean acuity as well as a tendency toward lower visual acuity in women. It should also be noted that the means found in the present study are clearly beyond the visual acuity range regarded as “normal,” i.e., based on a young adult standard population (.8 to 1.0). Furthermore, a trend toward lower visual acuity among residents of eastern Germany was found. The higher prevalence of chronic disease (diabetes in particular; e.g., [17]) in combination with a probably lower standard of eye care in the former German Democratic Republic might still have had an impact in 1999, that is, at the time of collection of this study’s data.

Regarding links between visual functioning and outdoor mobility, the results of this study confirmed our hypothesis: A significant relationship between these two variables remained, even after controlling for other important factors such as age, gender, education, household situation, and some selected health indicators. In addition, this was true for objective as well as subjective measures of outdoor mobility.  The results thus confirm and extend the literature in the field based on a sample of elders in rural settings [8; 9; 10]. Caution is nevertheless necessary due to the relatively low total variance explained by the predictors chosen for this study.

In light of the fact that rural elders are faced with particular mobility challenges that arise due to poor infrastructure and lack of essential resources [11], this study shows that vision functioning is an important part of the story. The visual impairment in our subjects was relatively severe and clearly below the range of “normal” visual functioning of a younger standard population. This is particularly true for those beyond the age of 75 years and for those in the eastern rural setting investigated. Coupled with the relatively strong connection between visual functioning and (objective / subjective) outdoor mobility, there can be no doubt that the combination of being old, living in a rural region and suffering from low vision deserves the careful attention of service and rehabilitation providers in the health care system.

Although our results fit well with the existing literature on age-related vision, particularly with respect to outdoor mobility, the limitations of our methodology must be mentioned. First, this study measured visual ability in a coarse manner (i.e., using a screening test) and limited the assessment to visual acuity. One might well argue that more precise and differentiated assessment of visual acuity (taking into consideration the size of the visual field, for example) would have produced more reliable and comprehensive data on visual functioning. Second, the health data included were all based on subjective reports. While this is often the case in psychosocial studies on aging, it nevertheless may have led to a biased estimation of the role of comorbidity within our predictor set. Third, our operationalization of the outdoor mobility construct, i.e., the ability to reach six outdoor resources independently and global satisfaction with outdoor mobility, might be regarded by some as too narrow. Consequently, we intend to use a broader set of variables of outdoor mobility in forthcoming data analyses.
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