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Abstract

Objectives—This study examined the relationship between depression and functional status
among a community-dwelling elderly population of 65 years and older in South Africa.

Method—Data from the first wave of the South African National Income Dynamics Study (SA-
NIDS) was used, this being the first longitudinal panel survey of a nationally representative
sample of households. The study focused on the data for resident adults 65 years and older
(n=1,429). Depression was assessed using the 10-item version of the Center for Epidemiologic
Studies Depression Scale (CES-D). Functional status, pertaining to both difficulty and dependency
in activities of daily living (ADL), instrumental activities of daily living (IADL), and physical
functioning and mobility (PFM), were assessed using 11 items.

Results—Functional challenges were generally higher in the older age group. There was a
significant association between depression and functional dependency in ADL (adjusted OR=2.57
[CI: 1.03-6.41]), IADL (adjusted OR=2.76 [CI: 1.89-4.04]) and PFM (adjusted OR=1.66 [CI:
1.18-2.33]) but the relationship between depression and functional status, particularly PFM,
appeared weaker in older age.

Conclusion—The relationship between depression symptoms and function is complex.
Functional characteristics between older and younger older populations are diverse, and caution is
indicated against overgeneralizing the challenges related to depression and function among this
target population.
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Introduction

Chronic illness, such as disability and depression among the aging population, is a growing
public health concern in developing countries, including South Africa. There were 2.21 and
2.54 million South Africans 65 years and older in 2001 and 2011 respectively, according to
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Statistics South Africa (2004; 2011), resulting in the country having one of the largest
elderly populations in sub-Saharan Africa (Velkoff and Kowal, 2007). Disability,
particularly functional disability, is a common challenge in older people. Despite the
absence of representative disability data on specific aspects of functional status as well as
the challenges associated with defining disability (lezzoni and Freedman, 2008),
approximately 32-35% of South Africans 65 years and older have physical disabilities in
broad terms, according to Statistics South Africa (2005). Correlating this with the absolute
population growth, the number of older persons with disability and functional limitation is
expected to increase in South Africa and other developing countries; while the opposite
trend is noted for developed nations (Kinsella and Velkoff, 2001; Freedman et al., 2002).

While disability and depression are not an inevitable consequence of the individual ageing
process, they appear to coexist with depression through reciprocal relationships (Bruce et al.,
1994; Ormel et al., 2002; Lenze et al., 2001). Disability and physical illness can give rise to
psychological distress, as indicated by several theoretical mechanisms (Lipowski, 1975),
including impairment in the capacity to cope with needs and goals, as well as changes in
body image. However, depression is also theorized to result in disability based on several
mechanisms (Barry et al., 2009) including reduction in motivation and help seeking
(Armenian et al., 1998) leading to poor health behavior; or by changes in neural, hormonal
and immunological systems, increasing susceptibility to disease (Bruce, 2001).

Despite growing acknowledgment of the wider implications of an aging population for
developing countries, nationally-representative aging studies related to depression and
disability remain limited in sub-Saharan Africa. Aging in South Africa is unique in its
historical legacies of poverty, violence and deprivation under the apartheid regime, as well
as the current HIV/AIDS epidemic, all of which constitute significant risk factors for
depression and disability among older populations. Under the apartheid government, all
people with disabilities regardless of race were marginalized, but the struggle of black South
Africans with disability were exacerbated by racism and deprivation which limited their
access to appropriate welfare and health services (Howell et al., 2006). For decades the state
pension, a critical source of livelihood in the older population, was lower for black South
Africans compared with other racial/ethnic groups. Pension rate equalization only took place
after 1994 (Cook and Halsall, 2012). Shouldering a high burden of HIV infection in South
Africa (Abdool Karim et al., 2009), many elderly in that country live in multi-generational
households (Mgller, 1998) and are burdened by the epidemic, having to provide care for
orphans and family members living with the disease (Schatz and Ogunmefun, 2007). In this
context, the main purpose of the current study was to assess the relationship between
depression and functional status among the elderly population in South Africa.

While a recent systematic review based on studies originating mostly from developed
nations indicates an association between depression and physical challenges (Mezuk et al.,
2012), there is little understanding as to the nature and magnitude of the relationship
between depression and disability in South Africa. Given the local historical and social
context of the elderly in that country, the magnitude of the relationship between depressive
symptoms and disability may be pronounced. This needs to be explored in a nationally
representative sample. Lastly, life expectancy is rising in South Africa (Mayosi et al., 2012),
with implications for the services that need to be provided for a diverse elderly population,
many of whom have specific needs. In this study, we will examine the relationship between
depressive symptoms and disability, with a specific focus on how this may vary between
younger and older elderly groups.
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Methods

Data Source

Data (version 4 of wave 1) from the first wave of the South African National Income
Dynamics Study (SA-NIDS) was used to examine functional status among adults 65 years
and older in South Africa, and its relationship to depression. The SA-NIDS was the first
longitudinal panel survey of a nationally representative sample of households in the country.
Wave 1 of the study was conducted in 2008 by the Southern Africa Labour and
Development Research Unit, University of Cape Town, with the data first becoming
publically available in 2009. It involved approximately 16,800 adults across 400 primary
sampling units, with results being used from both the adult and household questionnaires.
The adult questionnaire was administered to every household member aged 15 or older in
the identified 7,300 houses. Using a non-randomized method, the household questionnaire
was administered to the oldest woman in the household or to another household member
knowledgeable about the living arrangements. The overall individual-level and household
response rates were 93.3% and 69% respectively. The sampling methods are detailed in the
SA-NIDS technical report (Leibbrandt et al., 2009).

Measurements

Functional status was divided into three areas: activities of daily living (ADL); instrumental
activities of daily living (IADL); and physical mobility (PFM), and were assessed using 11
items. The ADL focused on self-maintenance activities that involve care of the body
(American Occupational Therapy Association, 2008), and was assessed with the following
four-part items: “Please indicate the level of difficulty you have with each activity ... in
dressing, bathing, eating and toileting by yourself.” The IADL focused on activities to
support daily life within the home and community, requiring complex interaction beyond
self-maintenance activities (American Occupational Therapy Association, 2008). The IADL
was assessed with the following four-part items: “Please indicate the level of difficulty you
have with each activity ... in taking a bus, taxi and train by yourself, doing light work in or
around the house, managing money, and cooking for yourself.” PFM was assessed with the
following three-part items: “Please indicate the level of difficulty you have with each
activity ... in climbing a flight of stairs, lifting and carrying heavy objects (e.g. a bag
weighing 5 kg), and walking 200-300 meters.” The study participants were asked to respond
to the above 11 items on a 5-point scale (1, no difficulty; 2, difficult, but can do with no
help; 3, can do, only with help; 4, can't do; and 5, able to, but never do). For an item
pertaining to physical ambulation, the study defined “help” to mean needing human or
mechanical (crutch, cane and walker) assistance. The Cronbach's alpha values of ADL,
IADL, and PFM were 0.91, 0.80 and 0.87 respectively among the 65+ age group.

Functional status in ADL, IADL and PFM was classified as two levels: “difficulty’ and
‘dependency’, this being consistent with other studies (Berlau et al., 2009; Li et al., 2012).
These were used owing to variations in the scaling classification by level of difficulty across
different national-level surveys of older people (Wiener et al., 1990; Rodgers and Miller,
1997), and also because of disagreement as to how much difficulty is required to classify a
person with disability. The first variable, functional difficulty, was dichotomized based on
whether the study participant experienced difficulty in ADL, IADL and PFM, with
responses 2, 3 and 4 indicating the presence of difficulty, and responses 1 and 5 indicating
the absence of difficulty experienced with the activity within the specific functional area.

The second variable, functional dependency, was dichotomized based on whether the study
participant experienced some or no dependency in performing ADL, IADL and PFM. Here,
responses 3 and 4 indicated the presence of dependency in the functional area, while
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responses 1, 2 and 5 indicated the absence of dependency experienced with the activity
within the specific functional area. The dependency variable was intended to capture
dependencies in ADL, IADL and PFM, rather than difficulty. Based on this method, ADL/
IADL/PFM difficulty was defined as “difficulty with one or more of the three respectively’;
while ADL/IADL/PFM dependency was defined as ‘needing help on one or more of the
three respectively.” These two definitions are not mutually exclusive, meaning that study
participants who were characterized as having dependency would also have difficulty in
functioning (but not necessarily vice versa). ‘Difficulty’ and ‘dependency’ were further used
to generate the number of difficulties or dependencies for each study participant, ranging
from 0 to 3 (indicating difficulties or dependencies in all ADL, IADL and PFM).

Depressive symptoms were assessed using the results of the self-reported 10-item version of
the Center for Epidemiologic Studies Depression Scale (CES-D) used in the adult SA-NIDS
questionnaire. The CES-D, also used in other South Africa studies (Myer et al., 2008;
Hamad et al., 2008), was originally designed as a 20-item tool to measure depressive
symptoms in the general population (Radloff, 1977). The 10-item scale correlates well with
the original version, with little loss of psychometric properties (Shrout and Yager, 1989),
and is commonly used in studies among older adults (Cheng and Chan, 2005; Irwin et al.,
1999; Lee and Chokkanathan, 2008). The depression score was the sum of the scores of the
10 items, and was treated as a continuum of psychological distress (Steffick, 2000), with the
level of depression increasing with an increasing score. A cut-off score of 10 or more
indicated the presence of depressive symptoms (Andresen et al., 1994). In our study, the
Cronbach’s alpha value for the CES-D was 0.78, a level of reliability consistent with another
study (Cole et al., 2004).

Demographic, socio-economic and general health-related questions were used from the SA-
NIDS adult and household questionnaire based on self-report including: age, gender, race/
ethnicity, marital status, educational attainment, neighborhood types, perceived health status
and civic participation. Perceived health status was assessed with the question “How would
you describe your health at present?” To this question, responses were rated on a 5-point
scale, with 1 being excellent, and 5 being poor. Civic participation was assessed based on
the respondent's participation in any of 18 associations/groups. The study also controlled for
frequency of household hunger within the past 12 months as a measure of financial strain.

Data Analyses

The data analysis consisted of two phases, with the first sub-analysis examining the
depression symptoms and functional characteristics of the 65+ age group. This analysis was
intended to find disparity in functional and depression status by different age groups.
Differences in the depression symptoms and functional status were assessed using either &
test, and Pearson chi-squared statistics, adjusted using the post-stratification weight, with the
second-order correction method (Rao and Scott, 1984) for survey design, and eventually
converted into F statistics. Post-stratification was based on the mid-year 2008 population
provided by Statistics South Africa (2008) by province and household as estimated by
Wittenberg (2009).

The second sub-analysis examined the association between depression and functional status
using multivariate logistic regression models. Depression was treated as the main variable of
the regression in the analyses, based on an understanding that many studies have treated
depression as a predictor of disability. As this study intended to examine the association
between depression and disability utilizing a cross-sectional design rather than establishing
temporality between the two, the use of depression as the main covariate to functional status
was sufficient to achieve the study objective. Covariates in the logistic regression models
included age, gender, race/ethnicity, marital status, educational attainment, neighborhood
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types, frequency of household hunger and civic participation. Additional analyses were
performed to determine whether there is an interaction between effects of depression and
age on functional status. The data were analyzed using STATA 12.

Table 1 provides the results of the available demographic characteristics for the 1,429 adult
resident respondents 65+ years of age (6.2%). Over half were female (62.0%) and the largest
race/ethnic group was African (63.7%). Approximately 40% were widow/widower, and
almost half resided in urban formal neighborhoods. The overall health, functional status
(both difficulty and dependency), and depression scores are presented in Table 2. To
highlight a few findings regarding functional status: the proportion of study participants with
functional difficulty in ADL, IADL, and PFM was 12%, 37% and 56% respectively. When
classified with respect to functional dependency, the proportions were 4%, 21% and 39%.
Of the three functional areas, approximately 60% suffered no dependency, while 3%
suffered from dependency in all three areas. The proportion of study participants with
depression symptom (based on CES-D score > 10) was approximately a third of the sample
population.

The results of the first sub-analysis related functional status and depression status across the
different age groups are presented in Table 3. The proportion of persons with functional
difficulty and dependency in IADL, PFM, ADL and depression symptoms was higher with
increased age, with significant disparities in the first two, but not in the latter two. The study
did find a higher proportion of ADL dependency (Mgs+ = 10.9% vs. Mgs.g4 = 3.4%, F=
7.10, p< 0.01) in the 85+ age group compared to the 65-84 age group.

The results of the second sub-analysis, the regression models examining the association
between depression and functional status (both difficulty and dependency), are presented in
Table 4. Based on the controlled analyses, a significant association between depression
(CES-D = 10) and functional difficulty in ADL (adjusted OR = 3.33, #=3.94, p< 0.01),
IADL (adjusted OR = 2.25, t=4.28, p< 0.01) and PFM (adjusted OR = 1.91, #=3.12, p<
0.01) was found, but the significance of the results did not differ when using CES-D
continuous format. Similar results between depression and functional dependency (which is
at a higher threshold of functional difficulty) in ADL (adjusted OR = 2.57, = 2.03, p=
0.04), IADL (adjusted OR = 2.76, = 5.27, p< 0.01) and PFM (adjusted OR = 1.66, #= 2.90,
p< 0.01) were found, but the significance of the results did not differ when using CES-D
continuous format. The dichotomized measure of depression symptoms (CES-D = 10) was
not significantly related to an increase in ADL dependency; the only unadjusted model
which showed no significant relations between depression and functional status. Many of the
covariates, such as gender, hunger (as a measure of financial strain), education, marital
status and neighborhood, were significantly related across different outcomes.

The association between depression and functional status across the different age groups is
presented in Figure 1. The odds of having functional difficulty/dependency appeared several
times higher for participants with depressive symptoms among the younger old (64-74)
group. However, the odds of having functional difficulty/dependency appeared nearly the
same between study participants with or without depressive symptoms among the older old
(85+) group. We found a significant interaction between effects of depression and age
(adjusted OR=0.94, = -2.09, p= 0.04) on PFM difficulty, but not in other functional
outcomes.

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2014 December 01.
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Discussion

The study found that depression was significantly associated with functional challenges in
ADL, IADL and PFM after adjusting for demographic factors and socioeconomic conditions
among older people in South Africa. This is consistent with similar studies that examined
the association between depression and functional outcome (Beekman et al., 2002),
including ADL (Mehta et al., 2002; Barry et al., 2009), IADL (Han and Jylha, 2006; Kiosses
and Alexopoulos, 2005) and PFM (Mossey et al., 2000; Callahan et al., 1998: Penninx et al.,
1999). However, as found in another study (Gurland et al., 1988), the relationship between
depression and functional difficulty/dependency is often weaker with higher age,
particularly in PEM. Disparity in functional status in ADL, IADL and PFM across different
age groups was also found, this being similar to other studies in developed and developing
nations (Berlau et al., 2009; Andersen-Ranberg et al., 1999; Hairi et al., 2010). No
significant association between the advanced age group and depressive symptoms was
detected, a finding similar to another study using CES-D (Blazer et al., 1991).

The relationship between depression symptom and functional status is often complex, and
there may be several plausible explanations for a weakened association between depression
and functional challenges with age progression. Changes in coping strategies to overcome
challenges (McCrae and Costa, 1986), and the onset of new physical illness are strong
correlates with depression (Kukull et al, 1986) and may explain these findings. However, it
is also likely that selection bias may have resulted from people with severe characteristics
moving from the community to an institutional environment (Gurland et al., 1988). It may
also relate to the smaller sample size in the 85+ age group (Table 1). Adding to such
complexity, a dichotomized measure of depression symptom (CES-D = 10) was not found to
be significantly related to an increase in ADL dependency as described in Table 4, but the
result needs to be interpreted with some caution. The study by Barry and colleagues (2009)
found that only high depressive symptoms were associated with severe disability in ADL.
Utilizing a cut-off score greater than 14 to categorize severe depressive symtoms consistent
with other studies (Kilbourne et al., 2002; Swenson et al., 2008), resulted in high depressive
symptoms being significantly associated with dependence in ADL (OR = 4.6, t= 3.44, p<
0.01). This speaks to the importance of incorporating different levels of functional status
(difficulty and dependency) and severity of depressive symptoms (none, mild, and severe)
across different types of functional assessment (ADL, IADL and PFM).

Approximately 60% of the participants reported at least one type of functional difficulty,
with about 40% reporting at least one functional dependency, and more than half having
some form of physical functioning and mobility difficulty. Approximately one third had
depressive symptoms which is similar to other South African studies (Ardington and Case,
2009), but exceeds the prevalence estimate of depressive symptoms (31.2%) among HIV
positive person in sub-Saharan Africa based on a recent systematic review (Nakimuli-
Mpungu et al., 2012). While differences in measurement make cross-national comparison
difficult, the association between depression symptoms and certain types of functioning
appeared more pronounced in this study than in community-based studies conducted in
developed nations, including the United States (Penninx et al., 1999) and Italy (Dalle
Carbonare et al., 2009). This indicates the importance of addressing mental health and other
chronic health issues in conjunction with infectious disease challenges.

The limitations included: firstly, the cross-sectional nature could have resulted in selection
bias. Reciprocal and temporal relationships between functional status and depression in late
life could therefore not be established; this being a key aspect in determining the optimal
time for interventions. Further studies utilizing a longitudinal study design are warranted.
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Secondly, strong measures of cognitive impairment, or data relating to the diagnosis of
depressive disorder, were not available.

Late-life depression is often under-treated or undetected (Klap et al., 2003), due possibly to
patient denial and stigma related to depression (Evans and Mottram, 2000), patient belief
that depression is a normal part of aging (Sarkisian et al., 2003), as well as bias by health
providers towards older patients to accept more symptoms and lower functioning
(Alexopoulous, 1992). Untreated late-life depression is not only associated with lower
functioning but also impacts on lower quality of life and poor adherence to treatment
(Katon, 2003). Within a context where negative community attitudes and poor knowledge
about mental illness exist (Gureje et al., 2005; Gureje and Lasebikan, 2006), raising
awareness among older patients about late-life depression is crucial. Older adults with
disability and depressive symptoms often do not consistently mobilize informal care in the
long-term (Lin and Wu, 2011), and acquiring social support often becomes more
challenging at an older age (Barnes et al., 2004). Therefore, formal services may be the last
resort for this vulnerable population; little time however is spent discussing mental health
issues between the primary care physician and the elderly patient, even when the latter faces
depression (Tai-Seale et al., 2007).

Our study highlights the need for a better understanding of the different characteristics and
challenges of the younger and older elderly population. The relationship between depression
and functional status weakened with age, particularly in PFM. Given that the relationship
between depression and functional status may be more pronounced in the younger elderly
population, early intervention may be warranted. This study calls for closer attention to
mental health conditions in older patients; improvement of early detection of depression;
and provision of appropriate treatment for depressive symptoms in elderly patients in
primary care settings. The last should be based on shared responsibility between the patients
and healthcare providers to reverse excess disability.

Conclusion

By investigating the coexistence of depression symptoms and functional status, this study
advances knowledge about the important relationship between depression and functional
status within a sub-Saharan country; and is intended to identify future interventions with
which to target community-dwelling older adults in South Africa. While there was an
overall association between depression and functional status among the elderly, there was a
disparity in functional status and its relationship with depressive symptoms across the
different elderly age groups. In summary, the findings raise caution about over-generalizing
an association between depression and functional status, given the characteristics and
dissimilar challenges between younger and older elderly groups.
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Y axis = Odds Ratio
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All proportions are weighted. The above odds ratios results are based on bivariate logistics regression when CES-D is dichotomized (>10).

ADL = Activity of Daily Living, IADL = Instrumental Activity of Daily Living, PFM = Physical Functioning and Mobility

* Relationship between depression and functional status was significant (p<0.05) when CES-D score was coded as dichotomized (>10) and continuous variable.
1 Relationship between depression and functional status was significant (p<0.05) when CES-D score was coded as continuous variable.

Figure 1.
Relationship between Depression Symptoms and Functional Status by Age Category
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Demographic information

Age:

65-74

75-84

85+

Gender:

Male

Female
Race/Ethnicity:

African

Coloured]
Asian/Indian

White

Marital Status:
Married

Living with partner
Widow/Widower
Divorced/Separated
Never Married

Education:

65+ Grou

n

931
414
84

479
950

1,061
181

15
172

609
30
613
52
125

Did not complete high school 695

Completed high school level 613

Beyond high school 121
Neighborhood Type2:

Rural Formal Area 120
Tribal Authority Area 733
Urban Formal Area 529
Urban Informal Area 47
Hunger in Household:

Never or Seldom 1,105
Sometimes 259
Often or Always 65

Civic Participation:
Yes 668

n=1,429
%

711
25.6
3.3

38.0
62.0

63.7
7.2

2.3
26.8

471.7
1.2
39.7
43
7.1

37.4
46.1
16.5

6.4
40.8
48.4
44

79.5
16.2

43

43.0

All values (% and mean) are weighted.

1 . e .
The term “coloured’ is used by Statistics South Africa.

Table 1

Page 14

Adapted from the work of Makiwane and Kwizera (2006), rural formal area refers to predominantly commercial farms while tribal authority area

refers to rural areas outside commercial farms with a mixture of traditional and civil authority. Urban formal area refers to areas close to
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commercial centers with physical infrastructure and formal urban planning, while urban informal area refers to informal settlements close to
commercial centers with no physical infrastructure or formal urban planning.
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Association between depression and functional status multivariate logistic-regression model among 65+ age

group (n=1,429)

Outcome:

ADL difficulty

IADL difficulty

PFM difficulty

ADL dependency

IADL dependency

PFM dependency

Main covariate:

Model 1 - CES-D*

Model 2 - CES-D*

OR, t, p, (95% CI)

1.15, 5.39, <0.01 (1.09; 1.20)

1.13, 6.26, <0.01 (1.09; 1.18)

1.14,4.71, <0.01 (1.08; 1.21)

1.12, 2.36, 0.02 (1.02; 1.24)

1.12,5.84, <0.01 (1.08; 1.16)

1.10, 4.78, <0.01 (1.06; 1.14)

adjusted OR, t, p, (95% CI)
1.13, 4.92, <0.01 (1.08; 1.19)
1.09, 4.14, <0.01(1.05; 1.13)
1.09, 3.40, <0.01(1.04; 1.15)

1.14, 3.27, <0.01 (1.05; 1.23)

1.09, 4.38, <0.01 (1.05; 1.14)

1.06, 3.01, <0.01 (1.02; 1.10)

Model 3 - CES-D (=10)

Model 4 - CES-D (210)

OR, t, p, (95% CI)

3.69, 4.15, <0.01 (1.99;
6.85)

3.27, 6.38, <0.01 (2.27;
4.71)

2.84, 4.70, <0.01 (1.84;
4.40)

2.14,1.51,0.13 (0.79;
*
5.77)

3.47,6.38, <0.01 (2.36;
5.09)

2.28, 4.80, <0.01 (1.63;
3.20)

adjusted OR, t, p, (95%
Cl)

3.33,3.94, <0.01 (1.83;
6.06)

2.25, 4.28, <0.01 (L.55;
3.26)

1.91, 3.12, <0.01 (1.27;
2.87)

257, 2.03, 0.04 (1.03; 6.41)

2.76, 5.27, <0.01 (1.89;
4.04)

1.66, 2.90, <0.01 (1.18;
2.33)

Total number of observation is 16,497 and the number of subpopulation (65 and older) is 1,429 with number of strata and Primary Sampling Units
(PSUs) being 53 and 400, respectively for all models. All regression results are using post stratification weights. In the multivariate logistic-
regression model, adjustments were made for age, gender, race/ethnicity, marital status, educational attainment, neighborhood type, frequency of
household hunger and civic participation. Living with partner category in the marital status was combined with married category due to small

sample size.

ADL = Activity of Daily Living, IADL = Instrumental Activity of Daily Living, PFM = Physical Functioning and Mobility

JCES-D in continuous form.

*
There is significant association (OR = 4.6, £= 3.44, p< 0.01) between severe depression symptom defined as scores >14 and ADL dependency.
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