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Abstract: Ethnic minorities have a high prevalence of non-communicable diseases relating to
unhealthy lifestyle practices. Several factors have been identified as influencing unhealthy lifestyle
practices among this population; however, there is little evidence about how these factors differ among
a heterogeneous sample living in a super-diverse city. This study aimed to: (1) identify and compare
factors influencing eating behaviours and physical function among ethnic older minorities living
in Birmingham, United Kingdom; and (2) understand how these factors and their association with
healthy eating and physical function changed over 8-months. An in-depth interviewing approach
was used at baseline (n = 92) and after 8-months (n = 81). Interviews were transcribed verbatim
and analysed using directed content analysis. Healthy eating was viewed as more important
than, and unrelated to, physical function. Personal, social and cultural/environmental factors were
identified as the main factors influencing eating behaviours and physical function, which differed by
ethnicity, age, and sex. At 8-month interviews, more men than women reported adverse changes.
The study provides unique and useful insights regarding perceived eating behaviours and physical
function in a relatively large and diverse sample of older adults that can be used to design new,
and adapt existing, culturally-tailored community interventions to support healthy ageing.

Keywords: Super-diversity; cultural; ethnic minorities; diversity; social networks; healthy eating;
physical function; older adults

1. Introduction

The population in the United Kingdom (UK) is ageing and becoming more ethnically diverse [1].
In England and Wales, the number of ethnic minority older adults aged 50 years and over has increased
from 1.3 million in 2001 to 2.4 million in 2016, and is projected to reach 7.4 million by 2051 [2].
It is also estimated that ethnic minorities will comprise one-third of the total UK population by
2050 [1,3]. However, many ethnic minority groups live in areas of higher deprivation and experience
disproportionate health inequalities, predisposing them to a lower quality of life and poorer health
than the White British population [4–6].

The limited published evidence examining dietary intake in this population suggests that the diets
of ethnic minorities who immigrated to the UK are less healthy than when living in their country of origin,
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due to acculturation [7,8]. The inclusion of diets high in saturated fat and sugar such as pizza, pasties,
cakes, sweets, French fries and potato chips as reported elsewhere [9] contributes to these unhealthy
eating practices among ethnic minorities. Also, there is reported high prevalence of objectively
measured sedentary behaviour and low levels of physical activity among community-dwelling older
ethnic minorities in the UK [10–12]. For example, a recent study found that, in a sample of 76
community-dwelling older ethnic minority women with a mean age of 70.8 years, only 15% met weekly
physical activity recommendations, while more than half were sedentary during waking hours [11].
Furthermore, the prevalence of low physical activity in the UK, defined as the participation in less
than one 30-minute moderate/vigorous activity session a week on the average was observed to be
high among ethnic minorities [6]. For instance, as compared with 32% in men and 37% women in the
general population, low activity levels were found in 51% in both Bangladeshi and Pakistani men, and
68% in Bangladeshi and 52% in Pakistani women [6]. Together with the low physical activity levels,
ethnic minorities have an increased prevalence of obesity as compared to the general population; 25%
of Caribbean men are obese as compared to 23% in the general population, and the risk ratio for obesity
in African women, Caribbean women, and Pakistani women stands at 2.0, 1.43 and 1.48 respectively, as
compared to the general population [6]. Unhealthy dietary behaviours coupled with the low physical
activity levels within this population are contributors to their increased prevalence of obesity, type 2
diabetes and other non-communicable diseases as compared to the general population [7,13,14].

This has significant social and economic implications for the nation, including increases in health
and social care costs, and the costs to individuals, families and communities [15]. As such, it is necessary
to understand and develop specific policies and interventions that will support community-dwelling
ethnic minority older adults to adopt lifestyle behaviours that support them to age more healthily.
However, because there are limited published data about the factors influencing healthy lifestyle choices
among community-dwelling ethnic minority older adults, it is difficult to develop and deliver effective
culturally-sensitive community interventions. Evidence suggests that healthy lifestyle interventions
that are culturally/ethnically tailored and that incorporate strategies to optimise healthy eating
and physical activity have been shown to achieve significant improvements in lifestyle behaviours,
thus contributing to a reduction of the prevalence of non-communicable diseases [16–18].

To develop culturally tailored and appropriate interventions, it is imperative to have an in-depth
understanding of how the factors influencing dietary behaviours and physical function may differ and
interact in this population. There is some published evidence contributing to our understanding of
these factors among ethnic minority communities. For example, a study exploring eating behaviours
among 36 overweight and obese South Asian men (18–64 years) found cultural factors, lack of time
and motivation, and family and other social networks as influencing eating behaviours [19]. Similarly,
a study of Ghanaian immigrants aged 25 years and older in the UK found that beliefs, perceptions,
accessibility and affordability of food, social networks, acculturation and cultural factors influenced
eating behaviours [20]. In addition, an investigation of eating behaviours among young Turkish and
Moroccan immigrants in the Netherlands found that religion, identity, hospitality and lifestyle changes
were key influences [21]. These studies had samples that were, on average, young to middle-aged,
and were in some cases studied as single ethnic groups, which makes it difficult to comprehensively
compare and understand how these factors differ among a heterogeneous older ethnic minority
population living in a super-diverse community. Furthermore, the cross-sectional nature of these
studies does not provide evidence as to if and how these influences may change over time. As such,
the present study is intended to fill these gaps in the literature.

The present study uses a longitudinal qualitative design to: (1) identify and compare factors
influencing eating behaviours and physical function among ethnic older minorities living in
Birmingham, United Kingdom; and (2) understand how these factors and their association with
healthy eating and physical function changed over 8 months. In addition to building on the existing
literature, the findings provide insights and novel information to aid stakeholders, policy makers
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and health professionals in understanding, designing and implementing effective culturally tailored
interventions to support healthy ageing in community-dwelling ethnically diverse older adults.

2. Materials and Methods

2.1. Study Design and Setting

A longitudinal qualitative approach was used to gather relevant data. This design was effective in
generating a rich dataset that supported an in-depth examination of lifestyle changes that occurred in
the target study sample over eight months, the factors that may account for these changes, and the
perceived impact of these changes on eating behaviours and physical function [22]. The guidelines
from the consolidated criteria for reporting qualitative studies were used to guide this study [23].

The research was conducted in the wider Birmingham area, West Midlands, UK. In this geographic
area, ethnic minorities (non-white) comprise 46.9% of the population, with the largest being South Asians
(22.6%). The population of ethnic minorities increased in this region by 12.4% from 2001 to 2011, and
with the current projected population growth of 7.2% by 2026, the non-white population is expected to
make up more than half of the entire population by 2021 [24,25].

2.2. Participants and Recruitment

One hundred participants were recruited using purposive sampling coupled with chain referrals
and word of mouth. Inclusion criteria were an older adult aged 60 years or older living within
the Birmingham area who self-identified as African, Indian, Pakistani, Bangladeshi or Caribbean.
Participants were recruited through older age societies, community centres, faith centres and various
social events for ethnically diverse older adults across the Birmingham area. Recruitment excluded older
adults with a diagnosis of dementia or any cognitive disabilities that might affect their participation in
the study. Individuals residing outside of the Birmingham area, institutionalised or hospitalised were
also excluded. Maximum variation sampling was employed during the recruitment process to ensure
wide representation across older age groups, ethnicities, sexes, religions/faiths and socio-economic
groups [26–28].

Several techniques were employed to increase recruitment, obtain quality data and to increase
retention in the study. The first author (EAA) established initial contact with community leaders and
potential participants before the start of the study. EAA attended church services and other faith
centres’ public events to establish rapport with leaders and potential participants. This enhanced
trust between EAA and participants. Community leaders who met the inclusion criteria were also
encouraged to take part in the study. Acting as role models, this built trust and enhanced credibility of
the study [29]. This strategy was used to optimise participants’ commitment and retention, which in
turn enhanced data quality.

The study received full ethical approval from the University of Birmingham Science, Technology,
Engineering, and Mathematics (STEM) Research Ethics Committee (ERN_17_1364). All participants
provided written informed consent before data were collected.

2.3. Theoretical Framework

A constructivist paradigm, with a phenomenological philosophical underpinning, guided this
research. As such, the researchers shared an understanding that knowledge is not comprehensively
generated without the researcher and the participant [30,31]. This approach enabled the team to set
aside perceived assumptions, personal experiences and other biases, to allow for a comprehensive
understanding of the factors influencing eating behaviours and physical function from each participant’s
perspective. Furthermore, this approach enabled an in-depth exploration of the narrative of factors
influencing eating behaviours and physical function, and how these factors changed over time.

Given the aim of this study, an ecological model was used to explore and conceptualise the
different levels in which factors influencing eating behaviours and physical function operate [32].
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This model best fits this study as it examines multiple factors at different levels influencing eating
behaviours and physical function; from the personal level, the social level, the level of the immediate
environment and lastly the level of the macro environmental impacts of factors such as of policies
and interventions [32]. In addition to these stages, the Bronfenbrenner’s concept of chronosystem
was added as the last level of the ecological model to conceptualise the changes, and interactions,
of the different levels of influence over time [33] [Adapted model of the ecological model is attached as
supplementary material Figure S1].

2.4. Interviews

The conceptual framework coupled with the use of relevant literature was used to design the
semi-structured guide for the interviews [10,12,34]. The semi-structured interview guide was divided
into two main areas:

1. Eating behaviours and factors influencing eating behaviours.
2. Physical function and factors influencing physical function. This interview guide was iteratively

revised at follow-up to include:
3. Changes in factors influencing eating behaviours and physical function over the previous

eight months.

Using this interview guide, two in-depth qualitative interviews (baseline and 8-month follow-up)
were conducted. The use of this approach was most appropriate as it allowed us to guide the interviews
towards important areas that would yield relevant responses [35]. Additionally, to enhance adequate
participation and trust of participants during the interviewing process, the responsive interviewing
technique was adopted [36]. This technique is flexible and builds a relationship of trust, leading to a give
and take style of conversation. Trained translators were employed in instances where the participant
had limited ability to communicate in English (n = 19). Interviews were conducted from March 2017 to
February 2019 at locations of preference for participants including their home, community centres,
or at the University. All interviews were digitally recorded and lasted from 25–110 minutes.

2.5. Data Analysis

Interviews were transcribed verbatim during the data collection process. This allowed for
the reorganisation of some parts of the interview guide to explore in-depth areas of interest [37].
After transcription, the transcripts were uploaded to QSR NVivo 12 Plus software [38] for reorganising
and coding. Data analysis was conducted using directed content analysis [39,40] due to its flexibility of
use and its ability to explore a detailed analysis of factors influencing eating behaviours and physical
function within this population. Moreover, the use of this approach is well-suited for studies in which
there is pre-existing research on the phenomenon being tested [40].

The directed content analysis approach involved preparation, organization and reporting phases.
The preparation phase involved full immersion into the data, where transcripts and field notes were read
and reviewed to understand the pattern of the data. During the organisation phase, two categorisation
matrices were developed: one regarding factors influencing eating behaviours and the other regarding
factors influencing physical function. A complete matrix developed on eating behaviours is shown in
Figure 1. The complete matrix on physical function is shown in Figure S2. These coding matrices were
initially developed deductively using insights from a conceptual framework [32] and existing relevant
literature [10–12,20,41]. Using an iterative process, these matrices (mainly the generic category and
sub-category) were further restructured inductively based on the emerging findings (data-driven) [39].
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To ensure rigour, trustworthiness and the ease of use of the matrices, two researchers (JAA and JLT)
independently pre-tested the matrices using preliminary data [39]. Afterwards, all discussions around
the difficulty of use of the matrices, interpretations of the categories and the data coded were resolved
by consensus, and the matrices further restructured. Following this step, the remaining transcripts were
coded by EAA using the updated categorisation matrices. During the final step, or the reporting phase
of the analysis process, all findings were systematically presented, showing the association between
the various categories and sub-categories of the matrices. Field notes taken during data collection
were used to support the interpretation of the data. The data were subjected to additional analysis.
The use of universalising and differentiating comparative analysis approaches made it possible to
understand the similarities and differences between responses by socio-demographic characteristics
and any variable of interest in each category [42]. This enabled us to build a logical conclusion of data
and to interpret the data more clearly.

3. Results

Table 1 presents the demographic profile of the respondents. Out of the 100 participants recruited,
92 participants were interviewed at baseline and 81 at follow-up. Participant loss to follow-up was due
to sickness (n =4); loss of interest (n = 2); and unable to trace participant to schedule the follow-up
interview (n = 5). At baseline, the mean age (SD) of participants was 70.1 (8.1) with 24% living alone.
The majority of the sample comprised of Caribbean and Africans (60%), followed by South Asians
(34%) and the smallest proportion were participants identifying as ‘others’: a mixture of the two
major ethnic minority groups (6%). Over half of the sample had completed at least secondary school
education (58%), while participants with no formal education made up 15.2% of the sample.

The findings that emerged from the data are presented in detail under the categories below:

1. The differing perceptions of healthy eating and physical function.
2. The personal, social and cultural/environmental factors influencing eating behaviours and physical

function and how these factors differ among the sample.
3. Perceived changes to eating behaviours and physical function over the 8-month follow-up period.
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Table 1. Socio-demographic characteristics of participants completing interviews at baseline and 8-month follow-up.

Variable Baseline Follow-Up

Sex N (%) Male
57 (57.0)

Female
35 (35.0)

Total
92 (100)

Male
50 (62.0)

Female
32 (38.0)

Total
81 (100)

Age mean (SD) 71(7.0) 70 (9.0) 70.6 (8.1) 70 (8.0) 71 (9.0) 70.7 (8.2)

Ethnicity N (%)

Caribbean 14 (24.6) 25 (71.4) 39 (42.4) 13 (26.0) 25 (80.6) 38 (46.9)
Pakistani 17 (29.8) 3 (8.6) 20 (22) 14 (28.0) 1 (3.2) 15 (18.5)
African 11 (19.3) 6 (17.1) 17 (18.5) 11 (22.0) 4 (12.9) 15 (18.5)
Bangladeshi 4 (7.0) 0 (0.0) 4 (4.3) 2 (4.0) 0 (0.0) 2 (2.5)
Indian 5 (8.8) 1 (2.9) 6 (6.5) 4 (8.0) 1 (3.2) 5 (6.2)
Others# 6 (10.5) 0 (0.0) 6 (6.5) 6 (12.0) 0 (0.0) 6 (7.4)

Marital status N (%)

Married 46 (80.7) 16 (45.7) 62 (67.4) 40 (80.0) 15 (48.4) 55 (67.9)
Widowed 6 (10.5) 8 (22.9) 14 (15.2) 4 (8.0) 7 (22.6) 11 (13.6)
Divorced 4 (7.0) 8 (22.9) 12 (13.0) 5 (10.0) 7 (22.6) 12 (14.8)
Single 1 (1.8) 3 (8.6) 4 (4.3) 1 (2.0) 2 (6.5) 3 (3.7)

Faith/Religion N (%)

Christian 23 (40.4) 30 (85.7) 53 (57.6) 22 (44.0) 28 (90.3) 50 (61.7)
Muslim 29 (50.9) 1 (2.9) 30 (32.6) 24 (48.0) 0 (0.0) 24 (29.6)
Sikh 3 (5.3) 3 (8.6) 6 (6.5) 2 (4.0) 2 (6.5) 4 (4.9)
Hindu 2 (3.5) 0 (0.0) 2 (2.2) 2 (4.0) 0 (0.0) 2 (2.5)
No religion 0 (0.0) 1 (2.9) 1 (1.1) 0 (0.0) 1 (3.2) 1 (1.2)

Education N (%)

College/University 28 (49.1) 17 (48.6) 45 (48.9) 26 (52.0) 15 (48.4) 41 (50.6)
Secondary School 10 (17.5) 8 (22.9) 18 (19.6) 8 (16.0) 7 (22.6) 15 (18.5)
Primary School 9 (15.8) 6 (17.1) 15 (16.3) 9 (18.0) 5 (16.1) 14 (17.3)
No education 10 (17.5) 4 (11.4) 14 (15.2) 7 (14.0) 4 (12.9) 11 (13.6)

BMI categories N (%)
Normal 4 (7.0) 2 (5.7) 6 (6.5) 6 (12.0) 3 (9.7) 9 (11.1)
Overweight 22 (38.6) 7 (20.0) 29 (34.5) 13 (26.0) 8 (25.8) 21 (25.9)
Obese 31 (54.4) 26 (74.3) 57 (62.0) 31 (62.0) 20 (64.5) 51 (63.0)

IMD Quartile * N (%)

1 (Most deprived) 20 (35.1) 12 (34.3) 32 (34.8) 18 (36.0) 11 (35.5) 29 (35.8)
2 13 (22.8) 6 (17.1) 19 (20.7) 13 (26.0) 6 (19.4) 19 (23.5)
3 11 (19.3) 6 (17.1) 17 (18.5) 6 (12.0) 5 (16.1) 11 (13.6)
4 (least deprived) 13 (22.8) 11 (31.4) 24 (26.1) 13 (26.0) 9 (29.0) 22 (27.2)
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Table 1. Cont.

Variable Baseline Follow-Up

Self-rated health N (%)

Excellent 9 (15.8) 9 (25.7) 18 (19.6) 8 (16.0) 8 (25.8) 16 (19.8)
Good 35 (61.4) 17 (48.6) 52 (56.5) 31 (62.0) 14 (45.2) 45 (55.6)
Fair 7 (12.3) 6 (17.1) 13 (14.1) 5 (10.0) 6 (19.4) 11 (13.6)
Poor 6 (10.5) 3 (8.6) 9 (9.8) 6 (12.6) 3 (9.7) 9 (11.1)

Length of stay in the UK mean (SD) (years) 41.9 (16.2) 43.8 (14.9) 42.71 (15.9) 41.5 (16.7) 45.9 (15.5) 43.2 (16.4)

BMI = Body Mass Index; IMD = Index of Multiple Deprivation; SD = Standard Deviation; #Other ethnicity referring to East African Asians or Mixed ethnic minority group such as a
Caribbean Asian; * WHO guidance on BMI thresholds for Asian populations (World Health Organization 2004) was used for categorizing BMI of South Asian participants and standard
BMI categories were used for Caribbean and African participants.
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3.1. The Differing Perceptions of Healthy Eating and Physical Function

3.1.1. Healthy Eating

Perceptions of healthy eating differed by sex, ethnicity, the presence of disease condition(s),
religion or age. Among women, less than half (43%) perceived healthy eating as cutting down fat,
limiting portion sizes, and healthy cooking methods such as reducing the amount of salt and oil during
cooking or opting for steaming and baking as opposed to frying. Similarly, a third of men (34%) shared
all these views except perceptions around cooking methods. Across both sexes, home cooked meals
were commonly considered to be healthier compared with eating out.

“I think for me, less fat in your diet and I’m thinking about my health as well. Less fat, things that
are not fried and smothered in fat when cooking, and a little bit more homemade because then you
know exactly what’s going into them is better” (P51, 62 years, Caribbean, Female).

Among participants with diabetes, one-fifth (20%) reported healthy eating as cutting down on
amounts of food eaten, skipping snacks and avoiding sugary or fatty fats to manage their health
condition. Some (12%) also reported fruits as foods representing healthy eating, as they were told by
their health professionals to have enough fruits daily to manage their blood sugar.

“... I don’t eat . . . between meals, which is good. So, when I get it, at the right time, I eat and eat
everything at a go to help me with my sugar level, to control my sugar” (P30, 60 years, African, Male).

Religious teachings, mainly among Muslim participants, were reported as guiding their perceptions
of healthy eating. This was reported by more than half (51%) of the Muslim participants.

“Healthy eating means if you have hunger that much [demonstrating using his hand], you eat
only that much [demonstrating using his hand 3/4] and leave that much hunger there [demonstrating
using his hand 1/4]. And this is what Islam teaches. They say have a glass of water with [your] meal . . .
No, I don’t want it, because Islam says you don’t eat with water, is not healthy eating” (P48, 69 years,
Pakistani, Male).

Across both sexes, traditional foods were mostly considered as healthy foods and tasty as
compared to other foods. However, their views appear to differ by ethnicities. For instance,
Indian/Pakistani/Bangladeshi male participants with a University/College degree described their
traditional foods as being ‘fatty’, ‘greasy’ and “tasty with too much sugar”. In contrast, Caribbean
and African participants, across all levels of educational status, perceived their traditional foods as
healthier and lower in fat:

“ . . . I don’t think it’s very healthy, the traditional Indian diet has got too much sugar in it, too
much oil, they fry a lot, it all makes it not healthy” (P50, 80 years, Indian, Male).

“That is the pivotal point in the West Indies food. I see it as healthy. It keeps you healthy and
even though you might not [be] feeling well like you have the flu or you have the pain and everything,
with our food, you are never sick too big to go to the hospital” (P19, 81 years, Caribbean, Female).

Additionally, the satiation properties of food emerged among Pakistani/Indian women as an
important factor in considering food as healthy. As one participant described, not feeling hungry even
after hours of not eating was considered as being healthy for her. Hence, she considers the traditional
foods that could satiate her for longer hours as healthy foods.

“That [traditional foods] is healthy eating . . . . It’s more filling. So, [I] think it’s healthy to eat that,
as opposed to feeling hungrier” (P88, 73 years, Pakistani, Female).

3.1.2. Physical Function

Physical function was largely perceived as participation in exercise and general fitness level.
It was also labelled as ‘strength,’ which participants viewed as the ability to carry out activities of daily
living without difficulty.

“Physical function means how active you are. How active, how you can be independent. How you
can do things on your own. In terms of flexibility, how you can [be] flexible with your body movement,
and all of that” (P37, 63 years, African, Male).
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The study also explored the description of older adults’ physical function levels compared with
their colleagues. Of the majority (53%) that commented on this, two-thirds rated themselves as having
a high physical function (at least eight on a 10-point scale). The remaining participants reported low
self-rated physical function and attributed it to increasing age, ill-health and pains as illustrated in the
quote below.

“I’m maybe below average, I’m not good, but I’m not very poor too, I think with the few aches
and pains now I will say I am about three out of 10” (P39, 70 years, Indian, Male).

Like healthy eating, the concept of improving physical function to manage health conditions
also emerged.

“If you want to keep mobile you have to keep your fitness [physical function], I tell you everything
is about my blood sugar, it [fitness] does affect your blood sugar and stuff like that” (P63, 67 years,
Caribbean, Female).

3.1.3. Priority and Association between Healthy Eating and Physical Function

Across educational status, most men (67%) considered healthy eating to be more important than
maintaining physical function. This was attributed mainly to the fact that due to age-related decline in
physical function, they believed nothing could be done about improving their physical function levels,
hence there was no need to prioritise it above healthy eating.

“To eat well is more important, with my age there is no running round about. I don’t bother with
the fitness [physical function] now because with my age, but when my daughter cooks me good food, I
can still eat well” (P52, 92 years, Caribbean, Male).

In contrast, a few (12%) women thought otherwise and explained that with changes in physical
activity level, they prioritised their physical function over healthy eating, as they believed this would
help them to maintain their activity level and a healthy weight.

“I think exercise is more important these days because you’re not doing any physical work,
because one time you used to eat and do physical work and that used to drain you out” (P45, 70 years,
Caribbean, Female).

The perceived association between healthy eating and physical function was mixed, in that some
participants (34%) believed that they were independent of each other and had no relationship, while a
small number of participants (6%) described a relationship between these two factors, stating that
healthy eating supports them to maintain a good level of physical function and vice-versa. More women
self-identifying as Caribbean or African expressed the latter view as compared to men or women from
other ethnic minority groups, as illustrated by the quotes below:

“I think eating well helps your physical function, but sometimes eating well, you still have to do
something with the physical function. No point in eating well and just sitting around, you have to do
both. They both complement each other” (P75, 62 years, Caribbean, Female).

“Between the physical function and eating? There’s no connection between them, just when
you’re tired you eat, I don’t see any link” (P61, 76 years, Bangladeshi, Male).

3.2. Factors Influencing Eating Behaviours and Physical Function

Personal, social, and cultural/environmental influences on eating behaviours and physical function
were reported. Participants’ responses suggested that these influences differed across ethnicity, sex and
socio-economic status. Figure 2 illustrates the main categories and the sub-categories of those identified.

3.2.1. Personal Influences

Participants highlighted several personal factors influencing their eating behaviours and physical
function. As shown in Figure 2, these included current health conditions, pain, body image, age,
and retirement status.
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Health Conditions

Some participants (24%) reported making changes to their eating behaviours such as changing
diet, eating patterns or cooking methods to manage their current health conditions. Others (6%)
also reported improving their physical function through walking and gardening to manage their
current health conditions. These responses differed by sex and disease severity. For instance, 13% of
men reported the influence of health on their diet, stating they avoided sugary snacks and reduced
portion sizes. In contrast, women (11% of the total sample) reported changing their cooking methods,
substituting their regular (or staple) foods with healthier options, and reducing portion sizes.

“ . . . since I was diagnosed [with] this type 2 diabetes, I watch what I eat in between meals. So, I
don’t take anything sugary . . . I don’t eat between meals. So, when I get it [food], at the right time, I
eat and eat everything at a go to help me” (P37, 63 years, African, Male).

“ . . . . No, I don’t cook with salt, and I don’t fry again, my cooking has changed, and I don’t
eat our [traditional] food sometimes . . . Well, your blood pressure, isn’t it? I’m on blood pressure
tablets, so I need to change. I am also diabetic too, I have to change [my diet] now” (P72, 68 years,
Caribbean, Female).

The fear of losing independence and other consequences accompanying complications from
diabetes and other diet-related non-communicable diseases emerged as motivating factors for some
(12% of the sample) to eat healthily and maintain their physical function. As one participant explained:

“Because I have type 2 diabetes and I’ve seen, [people] actually suffering. I don’t suffer with it,
but because I have seen what it can do and has done to members of my family, and I’m not prepared to
go there, that’s my impetus, that’s my motivation, that’s my drive. To eat healthily, take a lot of regular
physical activity to keep the complications at bay” (P67, 63 years, Caribbean, Male).

Pain

Pain resulting from health conditions was mostly described by participants to be inhibiting them
from doing activities to maintain their physical function.

“Also, like I’ve got a bit of a dodgy left knee mainly from my arthritis. Sometimes that hinders me
from doing a lot of walking . . . because of my knee pain, so I just stay put” (P65, 70 years, Caribbean,
Female).

Pain was also reported to be affecting cooking and shopping, as most could not either stand to
cook or go about their regular shopping. A man living alone describes how pain from his knee injury is
inhibiting him from preparing traditional meals as they require much attention during cooking, so he
has resorted to consuming simple, ready-to-eat meals.
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“I am not able to have that food [traditional food] as I will like [to]. Now I just have these easy
ones (ready-to-eat meals) as you can see.... buying it myself, it takes time to cook, it takes time to
prepare curry goat [traditional Caribbean soup], and with my bad knees, I would not be able to stand
for it” (P58, 65 years, Caribbean, Male).

Body Image

Body image also emerged as a factor influencing eating behaviours and physical function.
More women (23%) reported this as compared to males (8%), describing a healthy and ‘desirable’
weight as a means to good health and a way to manage their health conditions. These were reported to
influence their portion sizes, types of foods eaten and enjoyment at meal times.

“I don’t eat as much cheese as I used to, I used to love cheese, I used to love crackers, and I very
rarely eat that. I mean, you see, another thing, it’s not just eating to sustain me, I’m trying to keep my
weight down as well, so there’s that sort of consideration as well” (P65, 70 years, Caribbean, Female).

Maintaining a healthy body weight was also described by some (10%) women participants as a
motivator to keep up their physical activities, thus helping them to maintain physical function.

“If you walk, your joints are fine; you keep the weight, so you keep your body and your muscles
healthy, your physical function will not fall” (P74, 85 years, Caribbean, Female).

Interestingly, of the majority (93%) that reported having a diet-related non-communicable
disease(s), very few (8%) reported making efforts to improve their physical function or commented on
the importance of maintaining a healthy weight. However, the few that stated making efforts to lose
weight shared similar difficulties in achieving their weight loss goals.

Age

A third of the participants reported the influence of age on eating behaviours and physical function.
Those that recognized a decrease in appetite and decline in physical function attributed it to age..
This participant explains how he is becoming more health conscious with age, hence the need to make
certain adjustments for better health.

“I think we are getting more health conscious, put it this way. As we get older, nowadays me
and my wife, both think before we eat. In other words, restrict, eat smaller portions” (P14, 60 years,
African, Male).

More men living alone than women commonly expressed age-related declines in senses such as
taste to be affecting their food intake. As narrated by a man living alone, loss of taste makes eating
difficult and less enjoyable.

“I realise after spending a full day to cook food [to feed me] for three days, I eat the first day,
and there’s no taste left . . . so it become[s] difficult to eat” (P14, 60 years, African, Male).

Retirement

Retirement was commonly identified as contributing to changes in lifestyle, in that participants
had more time for cooking, shopping or doing physical activities. Some (28%) participants stated this
had substantially changed their eating behaviours as compared to when they were working:

“I didn’t have much time to watch what I was eating [while working], and I used just to grab
things and go because I was all [the] time working, I probably wouldn’t have bothered with green
stuff like spinach, I only used to have spinach occasionally. I have it more often now” (P28, 82 years,
Caribbean, Female).

In contrast, a few (5%) of recently retired participants thought otherwise. They described the
increased ‘free’ time to be causing them to eat more and resulted in them gaining weight as compared
to when they were working:

“Probably my style has changed because I’ve retired. When I used to work, I was going to work
with a cup of tea and one toast, and I would run away to work. Now I’m a bit relaxed, so I have a good
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breakfast, a good lunch and a good dinner and that has put on my weight. I’ve got all the time to eat”
(P14, 60 years, African, Male).

Regarding physical function, only a few (15%) retired participants, predominantly women,
reported that with the increased amount of time available as compared to their working days, they have
time to spend doing activities that could improve their physical function.

“Yeah, I was sitting from the car to the office, sit down [through] meetings . . . I think I’ve lost a bit
of weight and fitter since I left work. I bought a bike and now [with] my friend who is retired as well,
we’d be out, probably get out in the park” (P68, 62 years, Caribbean, Female).

“Yeah, you know, when you go to work, especially Monday to Friday, and then you sit in the car,
it limits your physical function a bit because you aren’t able to exercise your body, but now that I am
home that is not an excuse. I have more time and I walk around” (P30, 61 years, African, Male).

Contrary to this, four women and a man complained of lack of time after retirement, as they have
to either care for their grandchildren or have an abundance of social commitments relating to their
faith/religion and other social groups. Among participants still in active work, a few (22%) across both
sexes reported their work schedules as a hindrance to undertaking activities that might improve their
physical function.

“It [is] either to do with working too late . . . .and then after I’ve worked, I’m so tired, and after
I’ve eaten, then it’s too late to get on the cross trainer or do walking . . . all I can do is just eat and watch
TV” (P75, 62 years, Caribbean, Female).

3.2.2. Social Network Influences

Social network influences included those of family, friends, and the community. Almost all
participants described how meal times were more enjoyable when the family size was large.
Participants indicated that reduced network size as they have aged, made it challenging to cook often
or to cook a variety of foods, due to greater likelihood of food waste.

“I don’t cook a lot ever since I am on my own, it has changed ever since my youngest daughter
left home to go to the university. Sometimes, I will prepare food and when I am supposed to eat, and I
don’t want it anymore . . . Because being on your own I am not looking forward, I am not thinking
about food . . . on my own, I will say ’why will I bother?’. So I will go for a fruit or anything and end
up freezing the food . . . ” (P3, 61 years, African, Female).

“I wouldn’t say my eating habits have improved, since the children all left I don’t cook that again,
when the children were at home, we used to have a lot of eating times, now it has reduced.....because the
excuse is, there’s more to eat when I cook and I don’t wanna waste it” (P24, 61 years, Caribbean, Female).

However, Sunday dinners were described as a special day of the week where children and other
family members would visit. Some (30%) said they enjoyed eating and might eat more on these days,
as there is a variety of foods available. In contrast, others (6%, all women) reported that the presence
or lack of social interactions at meals had no effect on their eating behaviours.

“I tend to put in more effort in what I do and what I cook while if I am on own, I don’t do
that much. Yeah, I might just cook something simple but when they come [children] I make it more
special...I have more to eat when we are all seated” (P19, 81 years, Caribbean, Female).

“I don’t really mind. It’s nice to eat with people, but I’m quite content to eat on my own as well.
It’s not an issue whether people are there or not, I eat [the] same” (P75, 62 years, Caribbean, Female).

It also emerged that a few (17%) men preferred the act of commensality, and attributed its
importance to the fact that their spouses and children supported them to eat healthily, especially when
eating together during the meal:

“Yeah, eating with them (family) impacts on my eating, it does, because you can see my wife,
she’s not a very big eater, and she’s very conscious of what kind of foods she puts in her body whereas
sometimes I’m not conscious. Eating with her I tend to eat healthier, I do, yeah” (P60, 61 years,
Caribbean, Male).
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Some participants living alone reported that they had regular support with shopping and cooking
from their children or friends. They further explained that with a decline in physical function, this was
necessary as they could not shop or prepare their meals.

“She [daughter] does the cooking and [brings] it over to me...I do breakfast myself. But the
cooking I can’t stand that long to do it . . . my daughter does the shopping once a month for me” (P29,
80 years, Caribbean, Female).

Regarding physical function, a few (11%) participants expressed the support and encouragement
received from family and friends as having a positive impact on their physical function. Instrumental
support, such as taking them to the gym, paying for personal trainers, buying gym equipment,
or providing them with information on how to improve their physical function was highlighted as
beneficial. Also, participants that attended community/age-well society meetings considered this
engagement as beneficial to maintaining their physical function. At these meetings, some of the
activities included leisure activities, board games and occasionally exercise and nutrition classes.

“ . . . So, when I joined here, it has help[ed] me [to] socialise, and the group exercise is keeping me
active, my [physical] function is improving” (P15, 75 years, Pakistani, Male).

3.2.3. Cultural and Environmental Factors

Across all ethnicities and age groups, the influence of various cultural (traditional) food practices
such as eating certain types of food and the food preparation were commonly expressed by participants.
Participants referred to these as their “identity”, “heritage” or “culture” that were important in bringing
back memories and providing a sense of comfort and ‘proximity’ to their home country.

“I will have to eat Caribbean foods, [it] makes you feel good, and makes you feel as if you are
home, [and] that’s part of you. Potatoes are not part of me, chapattis are not part of me. So, I’ve got this
[Caribbean foods] as part of me . . . . Sometimes when you eat it, it brings back memories of certain
things, so that’s why I do enjoy it when I cook it. I’ll cook it to remember a lot of things” (P83, 71 years,
Caribbean, Female).

It emerged that some participants did not like the format and content of some health education
messages relating to their traditional foods. While messages around reducing portion sizes were
regarded as feasible, messages involving the removal of their traditional food were heavily criticised.
For instance, eight participants (six males and two females) described dietary advice that meant they
should stop eating their traditional food completely as not realistic or feasible:

“A dietician once told a black woman from the Caribbean to cut out her Caribbean food altogether.
You never tell a white person to cut out their potatoes. To deny someone their culture and heritage will
not work for me . . . food is what makes a person what they are . . . .” (P67, 63 years, Caribbean, Male).

The influence of the multi-cultural and super-diverse environment of Birmingham on access and
affordability of food was also raised by participants. In general, participants highlighted the diversity
in Birmingham as having an important role in ensuring accessibility to, and affordability of, some of
their traditional foods which was not the case in cities/areas with less diversity. Besides accessibility
and affordability, diversity was also reported as helping them to feel comfortable when buying their
traditional foods, as one participant recounted:

“It [diversity] has made myself very comfortable, I feel comfortable because I know they are other
people also having the same sort of food. At the market, I see people buying food like me. It makes me
feel happy and [at] one with the place” (P6, 62 years, African, Male).

“In Birmingham, you can get anything you want as far as African food is concerned. You can get
anything you want here. I think it has made us eat well as we can get yam, gari [flour grains from
cassava] or anything at any time” (P97, 72 years, African, Male).

As revealed above, participants considered themselves to be eating ‘healthily’ because they can
access the foods they prefer and value. Also, it was revealed that the diversity in the Birmingham
area had encouraged the major grocery chains to sell some traditional foods, thus making it more
accessible. Probing further, it emerged that most women, living in the most deprived neighbourhoods
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per the UK Index of Multiple Deprivation (IMD) scale, described the prices of traditional foods in these
supermarkets as slightly more expensive compared with those sold in their local corner shops or the
budget market located in the city centre.

“Because of the diversity, you can now shop for traditional foods at the Asian shops, at Tesco,
at Lidl, at Asda, but it’s a bit dear as compared to the market at Bullring [budget market in the city
centre]” (P63, 67 years, Caribbean, Female).

Predominately, more African and Caribbean participants describe their traditional foods as
expensive as compared to South Asian participants. These responses were common among both sexes
and across the IMD quartiles. However, the influence of traditional food prices on food choices was
mixed among this sub-population. While a few (11%) reported that it had no effect, more participants
(32%) thought otherwise. As shown in the contrasting quotes below:

“Well, another thing again . . . provided it’s good for you; I never think it’s too expensive. I never
question that. It doesn’t matter . . . . If I’ve seen it, want it, I’ll buy it” (P96, 76 years, African, Male).

“I don’t eat much of the Caribbean [food], we eat more rice and the other stuff because the
Caribbean food is very expensive. Rice is cheaper as compared to green bananas, yams, and sweet
potatoes . . . . Yes, I do enjoy these more, but we just have to manage with that rice, because of the
prices” (P20, 86 years, Male, Caribbean).

Exploring the importance of diversity further, a few (6%) of the African and Caribbean women
reported that the multicultural nature of Birmingham provides them with a platform to share healthy
practices across ethnicities. For instance, they reported sharing best practices with friends and church
members on healthy ingredients and other efficient ways to manage and control chronic diseases
with food.

“Very multicultural . . . . because especially with the Sikh community, because they tell me about
what things are good. My friend, she’ll tell you how to use these powders. So, I think the multicultural
[environment], you pick up and share different ideas” (P68, 60 years, Caribbean, Female).

Finally, some (32%) participants highlighted the effect of bad weather, notably increased snow and
rain, as making it unsafe and demotivating to participate in usual outdoor activities such as walking or
gardening. In general, the cold weather was reported as the main cause of an increase in joint pain,
making it more difficult to engage in physical activities.

“The only thing that would prevent me from going out is the weather. If the day is a normal day,
I’ll visit a friend. Doing something to the car or something like that, keeping fit . . . but if it’s raining or
snowing, my knees start to hurt, I just stay in bed” (P66, 73 years, Caribbean, Male).

Besides the influence of the weather on maintaining physical function, it also emerged that with
the cold weather, eating patterns are disrupted as narrated by one participant, as she prefers vegetables
in the summer as compared to the winter:

“Like with my vegetables, in winter I really don’t like to eat vegetables, I don’t know why. In the
summer I will eat any amount of vegetables, but when it comes to winter, my mind just blocks
vegetables out. I don’t know why” (P72, 68 years, Caribbean, Female).

3.3. Perceived Changes at Follow-Up

At the 8-month follow-up, one-third of the participants reported significant changes in their
eating behaviours and physical function. The rest of the participants reported little or no changes.
Those reporting significant changes described recent sickness and hospitalisation, falls/accidents,
fasting, and changes in the level of support as factors influencing their eating behaviours and physical
function. The impact of these changes was mixed, while some (42%) described the changes as positive,
that is supporting them to either eat well or improve their physical function, the majority (58%)
considered these changes as negative, thus affecting their physical function or eating behaviours.
Predominantly, more men reported adverse changes compared with women.
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“Well, it [eating behaviours] has changed quite a lot, to be honest. Because as I said, I used to
have a wife . . . my wife used to cook, but now I have to do all that myself and it is not easy. I don’t
think I am eating that well” (P58, 65 years, Caribbean, Male).

Most men who reported these negative changes were living in the most deprived neighbourhoods
as per the UK IMD scores. However, this was not the same trend with most women reporting positive
changes, who lived in areas of lower deprivation. There were also differences in responses by age
among the men reporting changes. Men who were older than 70 years expressed more negative
changes as compared to those aged less than 70 years. However, this trend of responses again did
not apply to women, as their responses to experiencing changes were evenly distributed across the
age range. Participants who engaged in health education opportunities during the study described
these as accounting for their experiencing positive changes over the 8 months. A woman reporting a
positive change, explained how her recent visit to a clinic-based health education session during the
study period led her to make healthy dietary changes.

“To be fair, I have cut out sugar. That’s one of the things I’ve done since I saw you, I did go down
from one [teaspoon of sugar] to half. Now, I can drink things. Well, I went to the hospital and the
nurse said a group of us who are pre-diabetic, that it will help . . . .” (P68, 60 years, Caribbean, Female).

The introduction of fasting (both religious and non-religious) was also an important change
discussed by participants, especially those reporting sicknesses during the follow-up period.
As described by one participant, introducing fasting was perceived as an effective way to lose
weight and regain fitness:

“I’m putting on the weight, because of the drugs or because I was in the hospital or whatever the
reason might be. So, now I decided to start fasting. If I’m fasting, I feel lighter with my weight and
more energy” (P80, 84 years, Indian, Male).

Consistent with the baseline responses, changes in weather were repeated as influencing physical
function. Participants interviewed during the summer months at follow-up expressed this as an
enabling factor to maintaining their physical function and to getting out of the house, engaging in
activities, visiting community clubs and religious groups. In contrast, participants interviewed during
the winter perceived it as a barrier to maintaining their physical function as they opted to stay in bed
at most times.

“The weather, I will say yes. You see, like, when the weather [is] hot and nice [like] now, it makes
you want to come out of the house, and find different things to do but when you [researcher] came in
the winter, I was always in bed, you don’t want to go out, no, there is no motivation to do anything”
(P72, 68 years, Caribbean, Female).

4. Discussion

This study found diverse perceptions of healthy eating and physical function among ethnic
minority older adults that were in some cases shaped by socio-demographic characteristics. The findings
revealed that eating behaviours and physical function were influenced by a wide range of factors,
from personal, social to environmental factors. At follow-up, more men reported negative changes to
eating behaviours and physical function. The key findings are summarized and discussed as follows.

4.1. Perceptions of Healthy Eating and Physical Function

Perceptions of healthy eating differed by sex, ethnicity, age and educational attainment.
Common perceptions of healthy eating were a reduction in portion sizes, cutting out fat and not
skipping meals. In addition to these, women perceived healthy eating to be related to cooking methods.
Some of these findings are consistent with previous studies conducted among ethnic minorities and
the white English population [43–45]. However, the comparison of perceptions by socio-demographic
characteristics within a large sample of ethnic minority groups makes the findings of this study unique.

One of the significant findings is that South Asian women considered healthy eating to be eating
more satiating foods. In previous research, South Asian participants preferred traditional foods for their
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satiating properties, however, they added that these were not healthy [8]. The study also found that
participants with a medical condition and having recently attended a relevant health education session
were likely to report making changes to their diets or improving their physical function. Similar to
the Hertfordshire study, older white British participants commented on diets during their upbringing
and the effort made to change later in life due to health reasons, citing the influence of the media [46].
The reliance on the media was different in the current study. Participants in this study relied mainly on
health care providers for information. This could be attributed to the relatively lower literacy rates
among ethnic minorities [47], or alternatively, to the fact that most media sources might not have
culturally-tailored messages targeting these populations.

Differing perceptions about traditional foods were present between ethnicities.
Those self-identifying as Indian or Pakistani perceived their foods to be generally unhealthy,
whereas African and Caribbean older adults viewed it otherwise. These findings are in contrast to a
comparative study of African and Caribbean women in the USA, in which African women were more
likely to consider their diets as unhealthy and hence made changes to foods and cooking methods [48].
Consistent with this study, Caribbean women valued their traditional foods and cooking practices
and believed it kept them healthy [48]. The perception of Indian and Pakistani older adults of the
healthiness of their traditional foods within this study also resonates with the findings of a study
looking at perceptions of British-Pakistani older adults living in Bradford, which found that they
considered their traditional foods, among other things, to be heavy and unhealthy [8]. Furthermore,
African and Caribbean older adults in the present study also considered their traditional foods
expensive compared with their South Asian counterparts, and therefore had to make uncomfortable
dietary adjustments in some instances. This might have implications for the enjoyment of meals and
diet quality and should be investigated further in future studies.

Most participants rated their physical function highly and perceived that physical function was
related to health/fitness, exercise, and the ability to carry out activities of daily living. The present study
found that participants’ self-rated health was in most cases opposite to self-rated physical function.
Previous research reported that the social and economic disadvantages experienced over the life course
partly accounts for low-self reported health [49], and that low self-rated health was associated with
limitations in activities of daily living [50]. In the present study, participants commonly expressed a
fear of losing independence, which could have influenced the discrepancy between self-rated physical
function and self-rated health. Some recounted stories of family or friends losing their independence
and having a poor quality of life; this fear of loss of independence may have been a reason for the high
self-rated physical function, and a possible motivator to maintain physical function as explained in the
extended Health Belief Model (HBM) [51].

4.2. Factors Influencing Eating Behaviours and Physical Function

The present study found that at the personal level, health conditions, pain, age and retirement
were factors influencing eating behaviours and physical function. At the social level, changes in
social support, living arrangement and community involvement were identified as key factors. At the
cultural or environmental level, superdiversity, the cultural identity of food, and the weather were
identified. These factors also differed by socio-demographic characteristics of participants and were in
some instances consistent with previous studies [19–21,34,46,52,53]. However, there were some unique
differences compared with the existing literature. For example, at the physical environment level,
the influence of super-diversity was quite novel. Super-diversity refers to the unprecedented collection
of different nationalities, faiths, languages, cultures and ethnicities in a society [54]. This study
found that participants living in super-diverse communities not only appreciated the accessibility and
affordability of traditional foods, but also, they described it as providing them with a comfortable
environment to eat and shop. This is in contrast to previous studies, where White British older adults
expressed shopping difficulties, such as access to supermarkets and being able to purchase single
portion foods [46,55]. Possibly, the influx of ethnic minority corner shops and supermarkets due to the
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diversity of the geographic area might account for the differences found between the present study
and previously published research. Our findings also contrast with those reported in a study from the
Netherlands, in which young immigrants had difficulty in reconciling lifestyle from their country of
origin and the host country [21]. The increased length of time that the older participants had lived in
the UK may account for these differences.

Furthermore, the diverse environment was reported as enabling minority ethnic older adults to
share cultural practices. The multicultural nature of these communities was serving as a basket of
knowledge for them to share culinary skills and recipes for combating diseases. Thus, it highlights
more evidence of heterogeneity among ethnic minority communities. The differences shared among
and within these groups could be used in tailoring community-based interventions to give the desired
results as proven effective in previous interventions [16,18].

At the personal level, most of the findings were consistent with previous literature [41,56,57].
However, the comparative analysis of these factors revealed new insights. For example, not all
participants in this study saw retirement as impacting eating habits positively, as data from white
British older adults has previously found [46]. Some participants saw retirement as negatively affecting
their eating behaviours and physical function, as they either had more time to ‘overeat’ or not get out
of the house more to improve on their physical activities. In some cases, increased religious and family
commitments after retirement also affected eating behaviours and physical function.

At the social level, the act of commensality was described as supporting older adults not only
to eat better but to enjoy meals more, and this is comparable with previous literature including
white British older adults [55,58]. Our data suggest that eating together might also be enhancing the
variety of meals, as participants reported eating more varied diets when with company. This concurs
with a study of factors influencing varied diets in community-dwelling older adults in Europe [56].
Furthermore, the dietary advice and support received from family and friends during meal times were
also considered vital. This could contribute to diet quality as observed in previous studies [46,56],
but more investigation is needed in this population to confirm this supposition. In addition to the
family’s support in eating better, our data suggest that family support also played a role in keeping some
participants active through encouragement, buying exercise equipment and buying gym memberships.
This was different from other studies in which family members were overprotective and in some cases
prevented older adults from engaging in physical activities due to fears for their safety and health [57].
One possible explanation for this difference could be attributed to the fact that family and friends
within this study were reported to be physically active and interested in healthy eating, which may not
have been the case in previous studies.

The regular meetings of ethnic minority older adults at faith centres, clubs and community centres
were also reported as significant influences on eating behaviours and physical function. These meeting
places were expressed as an avenue to worship, exchange ideas, offer support for colleagues during
difficult times and engage in leisure activities with friends. Also, a few of these gatherings offered
meals, exercise classes or nutrition talks; these could form part of the ‘active ingredients’ of how social
networks influence health outcomes in later life. These findings concur with previous research which
found that increased social networks and greater involvement in leisure activities did not only improve
diet quality in older adults but also enhanced resilience to cope with lifestyle changes [58,59].

Given that not all older adults experience the same level of changes in eating behaviours and
physical function as they age, this study provided novel findings with regards to perceived changes
with time and how these differed within this sample of ethnically diverse older adults. Our results
indicated that a third of the participants experienced changes within a rapidly short period. Some of
the changes during follow-up were the introduction of fasting (with the primary goal of weight loss),
changes in the level of support, sickness, accidents/falls and changes in the weather. Men living in
higher areas of deprivation were more likely to experience negative changes perceived to be affecting
their diet and physical function as compared to women. Previous literature supports these findings as
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they suggest that men, especially those with poor cooking skills, are likely to have negative changes to
diet after losing their spouse, as most meals were previously prepared by their spouse [60,61].

Considering that most participants in this study had one or more diet-related non-communicable
disease, it was surprising to note that at follow-up only a few participants reported making a positive
change to improve their health condition(s). This is contrary to previous findings, where a majority
attributed changing their diet due to their health conditions [52,62]. One possible explanation for these
differences could be the maintenance of eating behaviours for reasons beyond health concerns among
this population. The cultural identity of food appeared to be more of a primary reason for eating habits
than health, as participants purported a variety of benefits of eating their traditional foods.

Perceived negative changes that affected both men and women were the change of weather.
Staying at home during these months may not only affect their physical function, but also makes it
difficult for participants to engage in other community activities, thus the likelihood of experiencing
declines in social ties. This is a commonly-reported issue affecting the ability of adults to engage in
regular physical activity across the lifespan [12,63].

4.3. Perceived Priority and Association of Healthy Eating and Physical Function

Our study revealed that community-dwelling ethnically diverse older adults are more likely to
consider healthy eating and physical function to be separate entities with no relationship. Furthermore,
participants commonly prioritised healthy eating over physical function for general health. While more
men prioritised healthy eating over physical function, some women prioritised physical function, mostly
for weight management reasons. However, more women than men, especially from African/Caribbean
backgrounds, viewed healthy eating and physical function as related. This has implications for how
they are likely to understand and adopt healthy lifestyle practices based on the already existing generic
health education messages. Considering that this population is more sedentary, with some possibly
having poorer dietary habits due to acculturation [7,10,11], this justifies the need to build awareness of
the interrelation of healthy eating behaviours and physical function. This could serve as a primary
factor in increasing knowledge and informing strategies to assist these older adults in making the
adoption of healthy lifestyle practices more feasible.

4.3.1. Implications for Policy and Practice

Given the importance of the cultural significance of eating patterns, culturally tailored educational
messages about healthy eating using traditional foods as practical examples could be designed by
health care providers to ensure proper adherence to dietary advice. Additionally, considering the
differing perceptions and influences on eating behaviours and physical function, community health
interventions and health messages, when delivered, should consider these heterogeneities between
and within ethnicities to avoid broad generalizations and stereotyping, and to celebrate and harness
this diversity to develop and deliver programs that can achieve the desired results.

Some participants were conscious of their health as they aged and ready to choose healthy lifestyle
options. Hence, resources highlighting the nutrient content of traditional foods, such as the Ismaili
nutritional data on traditional foods [64], could be made readily available. This tool could also be used
to equip health care providers to deliver quality dietary advice per the UK recommendations, and could
inform the development and dissemination of an ethnic minority version of the Eat-Well plate [65].
Additionally, healthy traditional cooking classes could be more evidence-informed in their design and
content, and delivered at social, religious and community centres to support older adults in adopting
healthier cooking methods. The addition of these activities to these accessible and ethnicity-specific
meeting places would encourage attendance with the potential of improving social networks and
reducing the impact of loneliness on eating behaviours and physical function found in this study.

Following health education, participants who reported they had been identified as having
pre-diabetes made significant efforts at follow-up to change their diet; thus, increased early screening
and dietary advice would be beneficial in this population. Also, given that some of the meeting places
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for ethnic older minorities are willing to support these activities, health authorities could better deliver
assessments and health education at these centres to ensure increased access and acceptability.

4.3.2. Strengths and Limitations

The inclusion of an under-represented population is a major strength of this study [66]. Moreover,
the sample size of the present study was relatively large for a qualitative study, which benefited
the comparative analysis of ethnicities, sex and other socio-economic characteristics. The study also
benefited from a rigorous data analysis process that enhanced the reliability and trustworthiness of the
findings. Two experienced researchers independently coded a sub-sample of interview transcripts
using the developed categorisation matrices. This could have reduced bias and misinterpretation of
data [67]. The longitudinal qualitative design also adds strength to the study.

Additionally, the diverse experiences of the research team were an advantage. JLT and CAG
are both senior female researchers with vast experience of working with older adults and ethnically
diverse communities. EAA is a doctoral researcher with expertise in qualitative research in diverse
populations. As a male researcher, he was able to recruit more men than previous studies. However,
we must recognise the potential limitations in how we interpret the data due to the younger age,
gender, and different ethnic backgrounds of the research team.

Likewise, the use of interpreters for 19 interviews could have introduced translation bias. We felt
it was essential to utilise trained interpreters to allow for the inclusion of participants with low English
literacy to ensure the sample was more representative of the current level of literacy in Birmingham [24].
Recognising the potential of compromising validity and reliability of the study due to the use interpreters,
we adopted the following strategies to improve the quality of the data [68,69]: (1) interpreters were
carefully interviewed and selected, and were trained to ensure they fully understood the interview
process and their defined roles; and (2) a second interpreter who understood the respective language of
the participant reviewed and evaluated the recording of the first interview conducted with the trained
interpreter before any further interviews were conducted. This enabled us to revise the interview
guide and work with the interpreter to improve the quality of the translation. These strategies should
have contributed to enhancing the reliability and validity of the data. Additionally, eight months of
follow-up maybe considered a relatively short period of time to observe particularly environmental
changes, hence the authors recommend future studies incorporating a longer follow-up period. Lastly,
despite efforts to recruit similar numbers of older adults across the major ethnic minority groups
living in the Birmingham area, the sample underrepresents older adults of Bangladeshi origin and
South Asian women. Hence, the findings should be interpreted with caution.

5. Conclusions

This longitudinal qualitative study found diverse perceptions of healthy eating and physical
function among ethnically diverse older adults. Traditional foods were highly regarded as healthy
foods by African and Caribbean older adults. The presence of super-diversity was reported as positively
influencing accessibility and affordability of traditional foods. Also, diversity supported them to feel
comfortable and encouraged to shop, eat and engage with other cultures. More men than women
perceived healthy eating and physical function to be unrelated, and prioritised healthy eating over
physical function. At follow-up visits, more men than women reported adverse changes such as
changes in the level of support (decline in social networks), sickness and accidents/falls. These changes
were perceived to negatively affect eating behaviours and physical function.

Supplementary Materials: The following are available online at http://www.mdpi.com/2072-6643/11/6/1224/s1,
Figure S1: Adapted Ecological model depicting the influences of eating behaviours in community-dwelling
ethnically diverse older adults, Figure S2: Complete coding matrix: Factors influencing physical function.

Author Contributions: E.A.A. designed and carried out data collection, data analysis/interpretation and wrote the
first draft of the paper. J.A.A. reviewed the coding matrices, coded a sample of the transcripts and contributed in
editing of the manuscript. J.L.T. conceptualised and obtained funding for the project, provided oversight on data

http://www.mdpi.com/2072-6643/11/6/1224/s1


Nutrients 2019, 11, 1224 21 of 24

collection, analysis and interpretation throughout the project, and revised all versions of the manuscript. C.A.G.
contributed to supervision and interpretation of the data and editing of the manuscript. All authors approved the
final version of the manuscript.

Funding: The European Commission funded this study as part of the Horizon 2020 Physical Activity and
Nutritional INfluences In ageing (PANINI) Innovative Training Network, under which E.A.A. is a Marie Curie
Early Stage Researcher, and J.L.T. and C.A.G. were his doctoral supervisors (Grant number: 675003).

Acknowledgments: The authors will like to thank all participants for taking part in the study, and all
community/faith leaders and interpreters that supported recruitment and data collection.

Conflicts of Interest: The authors declare no conflicts of interest.

Availability of Data Set and Materials: The datasets generated and analysed during the current study are part of
a larger PANINI network data set containing unpublished data, hence are not currently available. The data will be
made available after completion of the Innovative Training Network (ITN) project.

References

1. Office for National Statistics. Ethnicity and National Identity in England and Wales. 2011.
Available online: http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/
dcp171776_290558.pdf (accessed on 26 November 2018).

2. Lievesley, N. The Ageing of the Ethnic Minority Populations of England and Wales: Findings from the 2011 Census;
CPA: Bolton, UK, 2013.

3. Rees, P.; Wohland, P.; Norman, P.; Boden, P. Ethnic Population Projections for the Uk, 2001–2051. J. Popul. Res.
2012, 29, 45–89. [CrossRef]

4. Evandrou, M. Social Inequalities in Later Life: The Socio-Economic Position of Older People from Ethnic
Minority Groups in Britain. Popul. Trends 2000, 101, 11–18.

5. Nazroo, J.Y. The Health of Britain’s Ethnic Minorities: Findings from a National Survey; PSI: London, UK, 1997.
6. Sproston, K.; Mindell, J. Health Survey for England 2004; The Health of Minority Ethnic Groups: London, UK,

2006; Available online: https://digital.nhs.uk/data-and-information/publications/statistical/health-survey-
for-england/health-survey-for-england-2004-health-of-ethnic-minorities-headline-results (accessed on
27 March 2019).

7. Gilbert, P.A.; Khokhar, S. Changing Dietary Habits of Ethnic Groups in Europe and Implications for Health.
Nutr. Rev. 2008, 66, 203–215.

8. Jamal, A. Food Consumption among Ethnic Minorities: The Case of British-Pakistanis in Bradford, UK.
Br. Food J. 1998, 100, 221–227. [CrossRef]

9. Wyke, S.; Landman, J. Healthy Eating? Diet and Cuisine Amongst Scottish South Asian People. Br. Food J.
1997, 99, 27–34.

10. Babakus, W.S.; Thompson, J.L. Physical Activity among South Asian Women: A Systematic, Mixed-Methods
Review. Int. J. Behav. Nutr. Phys. Act. 2012, 9, 150. [CrossRef] [PubMed]

11. Castaneda-Gameros, D.; Redwood, S.; Thompson, J.L. Physical Activity, Sedentary Time, and Frailty in Older
Migrant Women from Ethnically Diverse Backgrounds: A Mixed-Methods Study. J. Aging Phys. Act. 2018,
26, 194–203. [CrossRef] [PubMed]

12. Emadian, A.; Thompson, J. A Mixed-Methods Examination of Physical Activity and Sedentary Time in
Overweight and Obese South Asian Men Living in the United Kingdom. Int. J. Environ. Res. Public Health
2017, 14, 348. [CrossRef]

13. Misra, A.; Ganda, O.P. Migration and Its Impact on Adiposity and Type 2 Diabetes. Nutrition 2007, 23,
696–708. [CrossRef] [PubMed]

14. Leung, G.; Stanner, S. Diets of Minority Ethnic Groups in the Uk: Influence on Chronic Disease Risk and
Implications for Prevention. Nutr. Bull. 2011, 36, 161–198. [CrossRef]

15. Age UK. Briefing: Health and Care of Older People in England; Age UK: London, UK, 2017.
16. Bhopal, R.S.; Douglas, A.; Wallia, S.; Forbes, J.F.; Lean, M.E.; Gill, J.M.; McKnight, J.A.; Sattar, N.; Sheikh, A.;

Wild, S.H. Effect of a Lifestyle Intervention on Weight Change in South Asian Individuals in the Uk at High
Risk of Type 2 Diabetes: A Family-Cluster Randomised Controlled Trial. Lancet Diabetes Endocrinol. 2014, 2,
218–227. [CrossRef]

17. Garvin, C.C.; Cheadle, A.; Chrisman, N.; Chen, R.; Brunson, E. A Community-Based Approach to Diabetes
Control in Multiple Cultural Groups. Ethn. Dis. 2004, 14, S1–S83.

http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/dcp171776_290558.pdf
http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/dcp171776_290558.pdf
http://dx.doi.org/10.1007/s12546-011-9076-z
https://digital.nhs.uk/data-and-information/publications/statistical/health-survey-for-england/health-survey-for-england-2004-health-of-ethnic-minorities-headline-results
https://digital.nhs.uk/data-and-information/publications/statistical/health-survey-for-england/health-survey-for-england-2004-health-of-ethnic-minorities-headline-results
http://dx.doi.org/10.1108/00070709810221436
http://dx.doi.org/10.1186/1479-5868-9-150
http://www.ncbi.nlm.nih.gov/pubmed/23256686
http://dx.doi.org/10.1123/japa.2016-0287
http://www.ncbi.nlm.nih.gov/pubmed/28605284
http://dx.doi.org/10.3390/ijerph14040348
http://dx.doi.org/10.1016/j.nut.2007.06.008
http://www.ncbi.nlm.nih.gov/pubmed/17679049
http://dx.doi.org/10.1111/j.1467-3010.2011.01889.x
http://dx.doi.org/10.1016/S2213-8587(13)70204-3


Nutrients 2019, 11, 1224 22 of 24

18. Two Feathers, J.; Kieffer, E.C.; Palmisano, G.; Anderson, M.; Sinco, B.; Janz, N.; Heisler, M.; Spencer, M.;
Guzman, R.; Thompson, J. Racial and Ethnic Approaches to Community Health (Reach) Detroit Partnership:
Improving Diabetes-Related Outcomes among African American and Latino Adults. Am. J. Public Health
2005, 95, 1552–1560. [CrossRef]

19. Emadian, A.; England, C.Y.; Thompson, J.L. Dietary Intake and Factors Influencing Eating Behaviours in
Overweight and Obese South Asian Men Living in the Uk: Mixed Method Study. Bmj Open 2017, 7, e016919.
[CrossRef]

20. Osei-Kwasi, H.A.; Powell, K.; Nicolaou, M.; Holdsworth, M. The Influence of Migration on Dietary Practices
of Ghanaians Living in the United Kingdom: A Qualitative Study. Ann. Hum. Biol. 2017, 44, 454–463.
[CrossRef]

21. Nicolaou, M.; Doak, C.M.; van Dam, R.M.; Brug, J.; Stronks, K.; Seidell, J.C. Cultural and Social Influences
on Food Consumption in Dutch Residents of Turkish and Moroccan Origin: A Qualitative Study. J. Nutr.
Educ. Behav. 2009, 41, 232–241. [CrossRef]

22. Corden, A.; Millar, J. Qualitative Longitudinal Research for Social Policy–Introduction to Themed Section.
Soc. Policy Soc. 2007, 6, 529–532. [CrossRef]

23. Tong, A.; Sainsbury, P.; Craig, J. Consolidated Criteria for Reporting Qualitative Research (Coreq): A 32-Item
Checklist for Interviews and Focus Groups. Int. J. Qual. Health Care 2007, 19, 349–357. [CrossRef]

24. Birmingham City Council. Population and Census. Available online: https://www.birmingham.gov.uk/info/

20057/about_birmingham/1294/population_and_census/2 (accessed on 27 March 2019).
25. Birmingham City Council. 2016 Population Based Projections. Available online: https://www.birmingham.

gov.uk/downloads/file/4609/2016_population_based_projections (accessed on 27 March 2019).
26. Patton, M. Qualitative Research and Evaluation Methods 2002 Thousand Oaks; Sage Publications: Thousand Oaks,

CA, USA, 2002.
27. Penrod, J.; Preston, D.B.; Cain, R.E.; Starks, M.T. A Discussion of Chain Referral as a Method of Sampling

Hard-to-Reach Populations. J. Transcult. Nurs. 2003, 14, 100–107. [CrossRef]
28. Teddlie, C.; Yu, F. Mixed Methods Sampling: A Typology with Examples. J. Mix. Methods Res. 2007, 1, 77–100.

[CrossRef]
29. Garduño-Diaz, S.; Husain, W.; Ashkanani, F.; Khokhar, S. Meeting Challenges Related to the Dietary

Assessment of Ethnic Minority Populations. J. Hum. Nutr. Diet. 2014, 27, 358–366. [CrossRef]
30. Denzin, N.K.; Lincoln, Y.S. The Sage Handbook of Qualitative Research; Sage: Thousand Oaks, CA, USA, 2011.
31. Moustakas, C. Phenomenological Research Methods; Sage: Thousand Oaks, CA, USA, 1994.
32. Story, M.; Kaphingst, K.M.; Robinson-O’Brien, R.; Glanz, K. Creating Healthy Food and Eating Environments:

Policy and Environmental Approaches. Annu. Rev. Public Health 2008, 29, 253–272. [CrossRef]
33. Bronfenbrenner, U. International Encyclopedia of Education, 2nd ed.; Husen, T., Postlethwaite, T., Eds.;

Pergamon Press/Elsevier Science: Oxford, UK, 1994; Volume 3, pp. 1643–1647.
34. Castaneda-Gameros, D.; Redwood, S.; Thompson, J.L. Low Nutrient Intake and Frailty among Overweight

and Obese Migrant Women from Ethnically Diverse Backgrounds Ages 60 Years and Older: A Mixed-Methods
Study. J. Nutr. Educ. Behav. 2017, 49, 3–10.e11. [CrossRef] [PubMed]

35. Bryman, A. Social Research Methods; Oxford University Press: Oxford, UK, 2015.
36. Rubin, H.J.; Rubin, I.S. Qualitative Interviewing: The Art of Hearing Data; Sage: Thousand Oaks, CA, USA, 2011.
37. Pope, C.; Ziedland, S.; Mays, N. Qualitative Research in Health Care: Analysing Qualitative Data. BMJ Br.

Med. J. 2000, 320, 114. [CrossRef] [PubMed]
38. QSR International. Nvivo Qualitative Data Analysis Software (Version 12); QSR International Pty Ltd.:

Victoria, Australia, 2012.
39. Elo, S.; Kyngäs, H. The Qualitative Content Analysis Process. J. Adv. Nurs. 2008, 62, 107–115. [CrossRef]

[PubMed]
40. Hsieh, H.-F.; Shannon, S.E. Three Approaches to Qualitative Content Analysis. Qual. Health Res. 2005, 15,

1277–1288. [CrossRef]
41. Castaneda-Gameros, D.; Redwood, S.; Thompson, J.L. Nutrient Intake and Factors Influencing Eating

Behaviors in Older Migrant Women Living in the United Kingdom. Ecol. Food Nutr. 2018, 57, 50–68.
[CrossRef]

42. Thorne, S. Data Analysis in Qualitative Research. Evid. Based Nurs. 2000, 3, 68–70. [CrossRef]

http://dx.doi.org/10.2105/AJPH.2005.066134
http://dx.doi.org/10.1136/bmjopen-2017-016919
http://dx.doi.org/10.1080/03014460.2017.1333148
http://dx.doi.org/10.1016/j.jneb.2008.05.011
http://dx.doi.org/10.1017/S1474746407003867
http://dx.doi.org/10.1093/intqhc/mzm042
https://www.birmingham.gov.uk/info/20057/about_birmingham/1294/population_and_census/2
https://www.birmingham.gov.uk/info/20057/about_birmingham/1294/population_and_census/2
https://www.birmingham.gov.uk/downloads/file/4609/2016_population_based_projections
https://www.birmingham.gov.uk/downloads/file/4609/2016_population_based_projections
http://dx.doi.org/10.1177/1043659602250614
http://dx.doi.org/10.1177/1558689806292430
http://dx.doi.org/10.1111/jhn.12153
http://dx.doi.org/10.1146/annurev.publhealth.29.020907.090926
http://dx.doi.org/10.1016/j.jneb.2016.08.006
http://www.ncbi.nlm.nih.gov/pubmed/27720601
http://dx.doi.org/10.1136/bmj.320.7227.114
http://www.ncbi.nlm.nih.gov/pubmed/10625273
http://dx.doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.ncbi.nlm.nih.gov/pubmed/18352969
http://dx.doi.org/10.1177/1049732305276687
http://dx.doi.org/10.1080/03670244.2017.1406855
http://dx.doi.org/10.1136/ebn.3.3.68


Nutrients 2019, 11, 1224 23 of 24

43. Brownie, S.; Coutts, R. Older Australians’ Perceptions and Practices in Relation to a Healthy Diet for Old
Age: A Qualitative Study. J. Nutr. Health Aging 2013, 17, 125–129. [CrossRef]

44. de Rosso Krug, R.; Rodrigues Barbosa, A.; Aita Monego, E.; de Mello, F.; Schaefer, A.L.; Francielle França, V.
Perception of the Older Adults Regarding the Practise of Physical Activity and Healthy Eating. Rev. De La
Univ. Ind. De Santander Salud 2015, 47, 115–124.

45. Krahn, V.M.; Lengyel, C.O.; Hawranik, P. Healthy Eating Perceptions of Older Adults Living in Canadian
Rural and Northern Communities. J. Nutr. Gerontol. Geriatr. 2011, 30, 261–273. [CrossRef]

46. Bloom, I.; Lawrence, W.; Barker, M.; Baird, J.; Dennison, E.; Sayer, A.A.; Cooper, C.; Robinson, S.
What Influences Diet Quality in Older People? A Qualitative Study among Community-Dwelling Older
Adults from the Hertfordshire Cohort Study, UK. Public Health Nutr. 2017, 20, 2685–2693. [CrossRef]

47. Office for National Statistics. 2011 Census: Detailed Analysis—English Language Proficiency
in England and Wales, Main Language and General Health Characteristics. Available online:
https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/language/articles/
detailedanalysisenglishlanguageproficiencyinenglandandwales/2013-08-30 (accessed on 27 March 2019).

48. Bramble, J.; Cornelius, L.J.; Simpson, G.M. Eating as a Cultural Expression of Caring among Afro-Caribbean
and African American Women: Understanding the Cultural Dimensions of Obesity. J. Health Care
Poor Underserved 2009, 20, 53. [CrossRef]

49. Hudson, D.L.; Puterman, E.; Bibbins-Domingo, K.; Matthews, K.A.; Adler, N.E. Race, Life Course
Socioeconomic Position, Racial Discrimination, Depressive Symptoms and Self-Rated Health. Soc. Sci. Med.
2013, 97, 7–14. [CrossRef]

50. Evandrou, M.; Falkingham, J.; Feng, Z.; Vlachantoni, A. Ethnic Inequalities in Limiting Health and
Self-Reported Health in Later Life Revisited. J. Epidemiol. Community Health 2016, 70, 653–662. [CrossRef]
[PubMed]

51. Orji, R.; Vassileva, J.; Mandryk, R. Towards an Effective Health Interventions Design: An Extension of the
Health Belief Model. Online J. Public Health Inform. 2012, 4. [CrossRef]

52. Ree, M.; Riediger, N.; Moghadasian, M. Factors Affecting Food Selection in Canadian Population. Eur. J.
Clin. Nutr. 2008, 62, 1255. [CrossRef]

53. Horne, M.; Skelton, D.; Speed, S.; Todd, C. Attitudes and Beliefs to the Uptake and Maintenance of Physical
Activity among Community-Dwelling South Asians Aged 60–70 Years: A Qualitative Study. Public Health
2012, 126, 417–423. [CrossRef] [PubMed]

54. Vertovec, S. Super-Diversity and Its Implications. Ethn. Racial Stud. 2007, 30, 1024–1054. [CrossRef]
55. Whitelock, E.; Ensaff, H. On Your Own: Older Adults’ Food Choice and Dietary Habits. Nutrients 2018,

10, 413. [CrossRef]
56. Dean, M.; Raats, M.M.; Grunert, K.G.; Lumbers, M. Factors Influencing Eating a Varied Diet in Old Age.

Public Health Nutr. 2009, 12, 2421–2427. [CrossRef]
57. Sriskantharajah, J.; Kai, J. Promoting Physical Activity among South Asian Women with Coronary Heart

Disease and Diabetes: What Might Help? Fam. Pract. 2006, 24, 71–76. [CrossRef]
58. Bloom, I.; Edwards, M.; Jameson, K.A.; Syddall, H.E.; Dennison, E.; Gale, C.R.; Baird, J.; Cooper, C.; Aihie

Sayer, A.; Robinson, S. Influences on Diet Quality in Older Age: The Importance of Social Factors. Age Ageing
2017, 46, 277–283. [CrossRef]

59. Blane, D.; Wiggins, R.D.; Montgomery, S.M.; Hildon, Z.; Netuveli, G. Resilience at Older Ages: The Importance
of Social Relations and Implications for Policy. Icls Occassional Pap. 2011, 3, 1–9.

60. Hughes, G.; Bennett, K.M.; Hetherington, M.M. Old and Alone: Barriers to Healthy Eating in Older Men
Living on Their Own. Appetite 2004, 43, 269–276. [CrossRef]

61. McDonald, J.; Quandt, S.A.; Arcury, T.A.; Bell, R.A.; Vitolins, M.Z. On Their Own: Nutritional
Self-Management Strategies of Rural Widowers. Gerontologist 2000, 40, 480–491. [CrossRef]

62. Kumanyika, S.; Tell, G.S.; Shemanski, L.; Polak, J.; Savage, P.J.; Group, C.H.S.C.R. Eating Patterns of
Community-Dwelling Older Adults: The Cardiovascular Health Study. Ann. Epidemiol. 1994, 4, 404–415.
[CrossRef]

63. Salmon, J.; Owen, N.; Crawford, D.; Bauman, A.; Sallis, J.F. Physical Activity and Sedentary Behavior:
A Population-Based Study of Barriers, Enjoyment, and Preference. Health Psychol. 2003, 22, 178. [CrossRef]

64. Judd, P.A.; Khamis, T.K.; Thomas, J.E. The Composition and Nutrient Content of Foods Commonly Consumed by
South Asians in the UK; Aga Khan Health Board for the United Kingdom: London, UK, 2000.

http://dx.doi.org/10.1007/s12603-012-0371-y
http://dx.doi.org/10.1080/21551197.2011.591270
http://dx.doi.org/10.1017/S1368980017001203
https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/language/articles/detailedanalysisenglishlanguageproficiencyinenglandandwales/2013-08-30
https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/language/articles/detailedanalysisenglishlanguageproficiencyinenglandandwales/2013-08-30
http://dx.doi.org/10.1353/hpu.0.0158
http://dx.doi.org/10.1016/j.socscimed.2013.07.031
http://dx.doi.org/10.1136/jech-2015-206074
http://www.ncbi.nlm.nih.gov/pubmed/26787199
http://dx.doi.org/10.5210/ojphi.v4i3.4321
http://dx.doi.org/10.1038/sj.ejcn.1602863
http://dx.doi.org/10.1016/j.puhe.2012.02.002
http://www.ncbi.nlm.nih.gov/pubmed/22445713
http://dx.doi.org/10.1080/01419870701599465
http://dx.doi.org/10.3390/nu10040413
http://dx.doi.org/10.1017/S1368980009005448
http://dx.doi.org/10.1093/fampra/cml066
http://dx.doi.org/10.1093/ageing/afw180
http://dx.doi.org/10.1016/j.appet.2004.06.002
http://dx.doi.org/10.1093/geront/40.4.480
http://dx.doi.org/10.1016/1047-2797(94)90076-0
http://dx.doi.org/10.1037/0278-6133.22.2.178


Nutrients 2019, 11, 1224 24 of 24

65. Buttriss, J. The Eatwell Guide Refreshed. Nutr. Bull. 2016, 41, 135–141. [CrossRef]
66. Redwood, S.; Gill, P.S. Under-Representation of Minority Ethnic Groups in Research—Call for Action. Br. J.

Gen. Pract. 2013, 63, 342–343. [CrossRef]
67. Mays, N.; Pope, C. Qualitative Research: Rigour and Qualitative Research. BMJ 1995, 311, 109–112. [CrossRef]

[PubMed]
68. Murray, C.D.; Wynne, J. Researching Community, Work and Family with an Interpreter. Communitywork Fam.

2001, 4, 157–171. [CrossRef]
69. Temple, B.; Young, A. Qualitative Research and Translation Dilemmas. Qual. Res. 2004, 4, 161–178. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1111/nbu.12211
http://dx.doi.org/10.3399/bjgp13X668456
http://dx.doi.org/10.1136/bmj.311.6997.109
http://www.ncbi.nlm.nih.gov/pubmed/7613363
http://dx.doi.org/10.1080/713658930
http://dx.doi.org/10.1177/1468794104044430
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Participants and Recruitment 
	Theoretical Framework 
	Interviews 
	Data Analysis 

	Results 
	The Differing Perceptions of Healthy Eating and Physical Function 
	Healthy Eating 
	Physical Function 
	Priority and Association between Healthy Eating and Physical Function 

	Factors Influencing Eating Behaviours and Physical Function 
	Personal Influences 
	Social Network Influences 
	Cultural and Environmental Factors 

	Perceived Changes at Follow-Up 

	Discussion 
	Perceptions of Healthy Eating and Physical Function 
	Factors Influencing Eating Behaviours and Physical Function 
	Perceived Priority and Association of Healthy Eating and Physical Function 
	Implications for Policy and Practice 
	Strengths and Limitations 


	Conclusions 
	References

