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Neighborhood environments and intrinsic capacity interact to affect health related 

quality of life of older people in New Zealand 

Abstract 

Objectives: 

Following the WHO 2015 policy framework, we tested the effects of older people’s intrinsic 

capacity and their perceptions of their neighborhood environments on mental and physical 

health related quality of life (QoL) outcomes across two years.   

Study design: 

Participants (mean age = 66) were drawn from two waves of a longitudinal study of aging (n 

= 2910) in 2016 and 2018.  Regression analyses tested the main and interaction effects of 

intrinsic capacity and neighborhood factors on health related QoL at T2 (controlling for T1). 

Main outcome measures: 

Intrinsic capacity was assessed with number of chronic conditions; Neighborhood perceptions 

with measures of housing suitability, neighborhood satisfaction, and neighborhood social 

cohesion; Health related QoL with SF12 physical and mental health component scores. 

Results: 

Perceptions of greater neighborhood accessibility and more trust among neighbours were 

associated with better mental health related QoL two years later, but not to changes in 

physical health related QoL.  A significant interaction between intrinsic capacity and 

neighborhood access to facilities on physical health related QoL over time showed that those 

reporting lower neighborhood access experienced a stronger impact of intrinsic capacity on 

physical health related QoL. 

Conclusions:  
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The neighborhood environment is important to the wellbeing of older people, and is 

amenable to policy interventions. At present we need more work focussing on the aspects of 

the immediate environment that support QoL in older age. This study points to the need for 

accessible facilities and cohesive neighborhoods to support health. 
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  The World Health Organisation (WHO) ‘Framework for Policy for Healthy Aging’ 

[1] has shifted our perspectives on wellbeing for older people.  It included recognition of the 

importance of environments for everyday functioning, providing the impetus for research on 

the interactions of intrinsic capacity (“the composite of all the physical and mental capacities 

of an individual” p.28) and environments of aging in predicting quality of life (QoL).  

An early explanation of the interaction between environments and intrinsic capacity is 

provided by the Selection, Optimisation and Compensation (SOC) model [2] which describes 

how people use psychological, material and social resources to compensate for changes in 

their physical functioning and maintain their QoL. Baltes [3] held that selection of valued 

domains of functioning becomes increasingly important in older age; however, this model has 

not been used to specify relevant environments [4].  A preliminary question is about which 

specific aspects of environments can support wellbeing in later life.   

Environments are conceptualized as more or less proximate to the person from nearby 

environments of home and neighborhood to more macro policy environments that may 

compensate for or exacerbate age-related changes in intrinsic capacity.  In the present study, 

we focus on neighborhoods.  Awareness of the importance of this aspect of environments has 

been influenced by the WHO [5] age-friendly model for communities that are supportive, 

accessible, walkable, and safe.  Several authors have since suggested conceptual 

developments to the model that allow for diversity, reduction of inequalities, or 

accommodation of older people’s changing needs [6] [7] [8] [9].  The theory of person-

environment fit [10] has been influential in ongoing research on the importance of housing 

and neighborhoods to wellbeing [11]. From this perspective, if personal needs are not 

supported by the resources offered by the environment, then the QoL of older people is 

affected [7].  In general, research has demonstrated that older people are more vulnerable to 

the consequences of poor housing and neighborhood conditions due to reduced mobility, 
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spending greater proportions of time at home, and having higher rates of disability and 

health-related conditions [12], while neighborhood facilities are positively related to health 

and functioning [13] [14] and QoL [9]. However, such research is limited; despite early 

environmental theorising, Wahl et al [4] have noted that the role of the immediate physical, 

spatial, and technical environment has largely been neglected in gerontological research.  In 

general, there is evidence that neighborhoods are important to older people [15] although 

their links to wellbeing are under researched [16].   

The SOC model [3] also leads us to specify the changes in intrinsic capacity that require 

support.  The International Consortium on Metrics and Evidence for Healthy Aging argues 

that ongoing work to support the WHO [1] strategy in action must include scientific evidence 

for the aspects of intrinsic capacity in older people that should be globally assessed [17].  In 

this study, we focus on chronic health conditions as an indicator of intrinsic capacity, i.e., 

medical diagnoses of disease, disorder or injury which are included in the WHO International 

Classification of Functioning, Disability and Health [18].  Beard and colleagues [19] 

summarised objective estimates of physical and cognitive functioning among older adults to 

provide an assessment of intrinsic capacity. Using this assessment, they found that multiple 

chronic conditions was a significant correlate of  intrinsic capacity scores.      

We tested a model of the relationships between older people’s number of chronic health 

conditions (as a proxy for level of intrinsic capacity), and their perceptions of their housing 

and neighborhood environments (housing satisfaction, neighborhood accessibility, 

neighborhood safety, and social cohesion). These variables were expected to predict mental 

and physical health related QoL outcomes across two years.  We also expected an interaction 

between intrinsic capacity and neighborhood environments in predicting mental and physical 

health outcomes.  Our predictions are: 
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1. Intrinsic Capacity and Perceptions of Environments will be positively associated with 

changes in Mental and Physical Health related QoL over two years. 

2. There will be an interaction between Intrinsic Capacity and Perceptions of 

Environments in the prediction of Mental and Physical Health such that the positive 

relationship of Intrinsic Capacity with Mental and Physical Health related QoL over 

two years will be stronger when Perceptions of Environments are more positive. 

Method 

Data were drawn from responses to the 2016 and 2018 Health, Work and Retirement 

longitudinal surveys. [20] Included participants were adults aged 55+ who were randomly 

selected from the New Zealand electoral roll and responded to the 2016 survey (n = 4029), 

provided complete data on demographic control variables, number of chronic conditions (as 

an indicator of level of intrinsic capacity), environmental perceptions and physical and 

mental health (n = 3666), and provided complete data on indicators of physical and mental 

health at follow-up (n = 2910). 

1. Measures 

Self-reported age, gender and living standards were included as demographic control 

variables. Living standards was assessed using the Economic Living Standards Index short 

form (ELSI-SF), a 25-item non-income measure of material wealth [21]. Scores on the ELSI-

SF range from 0-31, with higher scores indicating better living standards. 

1.1 Environments 

Environments were assessed by indicators of housing suitability (8 items, example 

item: ‘My home meets all my needs’), neighborhood satisfaction (‘I am satisfied with my 

neighborhood’), and access to facilities in neighborhood (3 items: ‘I am close enough to 

important facilities’), on a scale of 1 ‘no, definitely not’ to 5 ‘yes, definitely’, adapted from 

Heywood et al., [22] and Oswald et al., [23]. Neighborhood trust was assessed using the trust 
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subscale of the Neighborhood Social Cohesion tool [24] (6 items: ‘People in this area would 

do something if a house was being broken into’) on a scale of 1 ‘strongly disagree’ to 5 

‘strongly agree’.  Total scores for each environment factor were calculated as mean 

component item ratings (score ranges 1-5). Component items and scale reliability statistics 

are presented in Appendix 1. 

1.2 Intrinsic Capacity  

Participants reported whether a health professional had ever told them that they had 

any of the following fourteen conditions: Arthritis or rheumatism; Disorders of the neck or 

back; Diabetes; Disability; Heart trouble (e.g., angina or heart attack); High blood pressure or 

hypertension; Depression; Other mental illness; Respiratory condition (e.g., bronchitis, 

asthma); Sleep disorder; Stroke; Active or chronic gout; Active/chronic hepatitis, cirrhosis or 

other liver condition; Cancer. A total score ranging from 0-14 was calculated with higher 

scores indicating fewer diagnoses and therefore higher intrinsic capacity. 

1.3 Mental and Physical Health Related Quality of Life 

Physical and mental health QoL were assessed using items of the SF-12 v2 Australian 

and New Zealand form. [25] Standardized totals for the physical and mental health 

component scores were calculated with reference to normative subscale scores and factor 

coefficients for the New Zealand population [26] to facilitate interpretation relative to an 

adult population mean score of 50 with a standard deviation of 10. 

2. Analysis 

Data analyses were completed using Mplus v8.3. Maximum likelihood estimation with 

robust standard errors (MLR) was used for all analyses. Hierarchical regression analyses 

were used to assess the main effects of (mean centered) Intrinsic Capacity (IC) and 

Environmental factors and their interactions in the prediction of changes in physical health 

(PH) and mental health (MH) over time. In step 1, the impacts of baseline (T1) PH, age, 
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gender, and material living standards on PH and MH at follow up (T2) were estimated. In step 

2, the main effects of IC and each Environmental factor were additionally estimated. In step 

3, interactions of IC and each Environment factor were estimated. Unstandardized beta and 

associated 95% confidence intervals are reported, along with the variance explained (R2) in 

each model step. An alpha of .05 was used for all tests of significance.  

Results 

1. Participant group description 

Correlations among study variables, means and standard deviations are reported in 

Table 1.  

2. Physical Health Related QoL 

Table 2 reports the results of the three-step hierarchical regression of PH on IC and 

environmental factors, and their interaction. At step 1, baseline PH, age, gender, and material 

living standards explained 51% of the variance in PH at follow-up. Higher baseline PH, lower 

age, female gender, and higher living standards were associated with higher PH at follow up. 

Step 2 explained an additional 1.3% of variance, with IC positively associated with PH over 

time. Environmental factors were not associated with PH at follow up. In step 3, the 

interaction term for neighborhood access to facilities and IC was significant (additional 0.1% 

variance in PH over time). Tests of simple slopes (Figure 1) indicate the positive association 

between IC and PH over time was stronger when neighborhood access to facilities was low (-

1SD: B = 0.92, t = 7.27, p < .001) relative to high (+1SD: B = 0.57, t = 4.28, p < .001).  

3. Mental Health Related QoL 

The right-hand columns of Table 2 report the results of the three-step hierarchical 

regression of mental health (MH) on IC, environmental factors, and their interaction. At step 

1, baseline MH, and material living standards explained 40.6% of the variance. Higher 

baseline MH and higher living standards were associated with greater MH at follow up. Step 
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2 explained an additional 1.4% of the variance, with greater IC, greater neighborhood 

accessibility and greater neighborhood trust associated with greater MH at follow up. Step 3 

indicated no significant moderating effects. 

Discussion 

As predicted, intrinsic capacity was positively related to changes in physical and mental 

health related QoL over two years.  Regarding the immediate environment, perceptions of 

greater neighborhood accessibility and more trust among neighbours was associated with 

better mental health related QoL two years later (but not to changes in physical health related 

QoL).  However, there was a significant interaction between the effects of intrinsic capacity 

and neighborhood access to facilities on physical health QoL over time: indicating that the 

impact of low intrinsic capacity on physical health related QoL over time was greater for 

those with less access to facilities. Because health related QoL at time 1 strongly predicts 

QoL at time 2, the additional variance explained by other variables is small. By explaining 

this additional variance in QoL over time, these findings highlight aspects of the 

neighborhood environment that have important implications for wellbeing among older 

community dwellers.   

 The importance of neighborhood accessibility and social cohesion among neighbours 

is not surprising.  The WHO age-friendly model [5] emphasised the importance of 

communities that are supportive, accessible, walkable, and safe. Previous work has 

highlighted the ways in which informal relationships and every day interactions in 

neighborhoods enhance the well-being of older adults aging in place [27] and social cohesion 

has been identified as a key aspect of the neighborhood social environment. [28] Research 

has shown that access to neighborhood facilities is positively related to QoL [9] [13] [14] and 

the present study emphasises the importance of these aspects of the environment to changes 

in health related QoL over time. 
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 The importance of accessibility is emphasised by these findings.  For those with 

limited intrinsic capacity (manifested in diagnosed conditions) lack of accessibility to 

important facilities is most likely to negatively affect physical functioning and health related 

QoL.  This study only asked for perceptions of general accessibility and future work should 

more closely examine which facilities are valued by older people such as community 

recreational facilities, community services, and public transportation. [29] 

 It is important to recognise the role of socioeconomic standards (SES) in health and 

communities.  Lower living standards were strongly correlated with health related QoL in this 

study, and lower SES has also been linked to deprived neighborhoods and social exclusion, 

both from neighbours and the wider community [30]. Future research on environments of 

aging must take account of the effects of aspects of the broader social environment (such as 

SES) on the immediate environment of people aging in communities. 

 The main limitation of this study is the assessment of intrinsic capacity. Number of 

chronic diagnoses is a proxy that indicates limitations in functioning ability and has been 

shown to correlate with lower intrinsic capacity [19].  Further work could be done to refine 

this type of measure by considering which chronic diseases are more likely to reflect poorer 

capacity.  However, this would remain an indication only and as we develop a globally 

recognised assessment tool [19] more direct measures of physical and cognitive capacity can 

be used.   

Conclusions 

The immediate environment including neighborhoods is an important contributor to 

the wellbeing of older people, and an aspect that is amenable to policy intervention by state 

and local authorities. At present we need more work focussing on the important aspects of the 

environment that support QoL in older age. This study points to the need for accessible 
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facilities and cohesive neighborhoods to support health, which suggests at least two sites for 

further study and potential intervention. 
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Table 1. Bivariate correlation, and descriptive indicators for model variables (n = 2910).  

 1 2 3 4 5 6 7 8 9 10 11 M SD 

1. Age                       65.77 6.46 

2. Female -0.06                     0.56 0.50 

3. Economic living standard 0.08 -0.05 *                   24.86 5.90 

4. Intrinsic capacity -0.13 -0.02 ns 0.33                 12.04 1.70 

5. Housing satisfaction 0.10 0.01 ns 0.42 0.19               4.46 0.74 

6. Neighborhood satisfaction 0.07 0.01 ns 0.26 0.12 0.65             4.51 0.89 

7. Neighborhood access to facilities 0.08 0.03 ns 0.30 0.12 0.45 0.31           4.58 0.65 

8. Neighborhood trust 0.07 -0.02 ns 0.35 0.16 0.34 0.38 0.31         4.14 0.64 

9. Physical Health T1 -0.19 0.00 ns 0.35 0.52 0.17 0.09 0.13 0.15       47.29 9.77 

10. Physical Health T2 -0.21 0.03 ns 0.34 0.47 0.18 0.10 0.13 0.14 0.70     46.07 10.39 

11. Mental Health T1 0.07 -0.02 ns 0.42 0.32 0.32 0.20 0.26 0.28 0.17 0.23   50.93 9.23 

12. Mental Health T2 0.04 * -0.03 ns 0.42 0.32 0.29 0.19 0.25 0.28 0.27 0.24 0.61 50.16 9.85 

Note. All p < .001 unless otherwise indicated; ns p > .05; * p < .05. 
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Table 2. Hierarchical regression of Physical and Mental Health on intrinsic capacity, environments and their interaction (n = 2910). 

 Physical Health (T2) Mental Health (T2) 

 R2 B 95% CI t p R2 B 95% CI t p 

Step 1 0.510     0.406     

Health QoL domain (T1) 
 0.68 (0.65, 0.72) 37.63 0.000  0.56 (0.52, 0.60) 26.94 0.000 

Age  -0.16 (-0.21, -0.12) -7.30 0.000  -0.02 (-0.07, 0.02) -0.99 0.322 

Female gender  0.62 (0.09, 1.15) 2.29 0.022  -0.23 (-0.79, 0.32) -0.82 0.410 

Economic living standards  0.21 (0.16, 0.27) 7.69 0.000  0.34 (0.28, 0.39) 10.40 0.000 

Step 2 0.523     0.420     

Intrinsic capacity (IC)  0.76 (0.56, 0.95) 7.67 0.000  0.56 (0.35, 0.76) 5.35 0.000 

Housing satisfaction  0.50 (-0.03, 1.03) 1.87 0.062  0.21 (-0.41, 0.83) 0.70 0.504 

Neighborhood satisfaction  -0.12 (-0.53, 0.29) -0.59 0.553  -0.07 (-0.54, 0.40) -0.31 0.760 

Neighborhood access to facilities  0.24 (-0.22, 0.70) 1.02 0.307  0.67 (0.12, 1.22) 2.38 0.017 

Neighborhood trust  -0.12 (-0.61, 0.36) -0.49 0.622  0.91 (0.41, 1.41) 3.53 0.000 

Step 3 0.524     0.421     

IC*Housing satisfaction  -0.11 (-0.38, 0.16) -0.93 0.354  0.04 (-0.32, 0.40) 0.20 0.842 

IC*Neighborhood satisfaction  0.06 (-0.16, 0.27) 0.56 0.574  0.05 (-0.23, 0.33) 0.32 0.748 

IC*Neighborhood access to facilities  -0.27 (-0.53, -0.01) -2.20 0.028  0.12 (-0.24, 0.33) 0.65 0.517 

IC*Neighborhood trust  0.22 (-0.03, 0.47) 1.79 0.073  -0.17 (-0.47, 0.13) -1.11 0.265 

Note: B = unstandardized beta coefficient; T1 Health related QoL domain at 2016 survey; T2 Health related QoL domain at 2018 

survey; PH model intercept b0 = 22.924; MH model intercept b0 = 13.34. 
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Figure 1. Impact of IC on physical health related QoL over time in neighborhoods perceived to have low vs. high access to facilities. 
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