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Abstract The purpose of this study was to compare
the body composition and cardiorespiratory fitness
levels of a sample of refugee Somali women living in
New Zealand with normative data. Refugee Somali
women were invited to participate in sessions to assess
physical fitness and body measurements. Height,
bodyweight and waist and hip circumference were
measured. The Rockport Fitness Walk Test was used
to estimate the women’s cardiorespiratory fitness lev-
els. Thirty-one women between 12 and 66 years old
participated in this study. There was a significantly
greater proportion (71.4%) of participants with a BMI
in the overweight or obese range (>25 kg/m?) com-
pared to normative New Zealand women’s data
(49.3%; p = 0.015). The proportion of Somali women
(42%) with a waist-to-hip ratio in excess of 0.8 was
higher than that of New Zealand women (35.6%), but
not statistically so. All women over 30 years of age
(n =12) had an estimated VOjy., below the 50th
percentile with eight participants below the 10th per-
centile. The extent of overweight and obesity and low
fitness levels, particularly among the older Somali
women in this study, suggests that Somali women are at
increased risk of developing lifestyle related diseases.
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In the last 20 years, Australia and New Zealand have
been host to nearly 300,000 refugees [1]. In 2001 alone,
Australia accepted 6,450 refugees [2] and nearly 1,000
refugees were resettled in New Zealand [3]. Refugees
from Somalia make the 6th largest group in the world
and in 2001 they were the 2nd largest group coming
into New Zealand [1, 3]. Somalis have been coming to
New Zealand as refugees since 1993 [4, 5] and their
total population in New Zealand is estimated at around
4,000 [6, 7].

Somalia comprises a majority nomadic culture with
low education levels and literacy, particularly among
older men and women. However, education is a high
priority for Somali families, sometimes resulting in
parents taking extreme measures to get appropriate
education for their children [8]. With no central gov-
ernment for many years and a non-consumer-oriented
economy, Somali life and culture are very different to
that in New Zealand [9, 10]. Somali are a particularly
interesting group to study because of the many issues
that make many Somali very different to typical
‘westerners’ including differences in religion, skin col-
or, education and literacy and culture in general.
Nearly all Somali are Muslims, practicing the religion
of Islam, so most women dress in ways that sets them
apart from most New Zealanders. This, combined with
their black skin, makes the women particularly visible
in New Zealand communities.

Research has found that Somali women, in particu-
lar, are likely to spend much of their time at home, to
engage in little physical activity, and to have a high
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prevalence of reported sedentary behavior [11, 12]. No
research has examined the physical characteristics of
Somali women refugees and the implications of these
for health. However, research has found that female
Bosnian refugees had higher body mass index (BMI)
and other cardiovascular disease (CVD) risk factors
compared to Swedish women [13]. CVD risk factors
include high cholesterol, smoking, diabetes mellitus,
obesity and sedentary lifestyle [14].

Regular physical activity has both short- and long-
term benefits that are well documented [15, 16]. For
example, some of the long-term benefits are that
physical activity increases longevity and decreases risk
of heart disease, diabetes, high blood pressure, obesity
and development of some cancers [17-20]. Short-term
benefits of regular physical activity include increased
energy, improved sleeping, and stronger heart, mus-
cles, bones and joints [20]. Physical activity also has
mental health benefits, such as decreasing depression,
anxiety and reducing stress [21-23]. Considering that
many Somali women have had difficult lives (e.g.,
experienced trauma during war) and have had extreme
changes in lifestyle, it is important to determine phys-
ical and fitness characteristics of this group and the
implications of that for physical activity and inactivity
and health in general.

Improvement of access to appropriate nutrition
information and physical activity opportunities is
essential to prevent the development of body weight
and lifestyle-related health risks. Language barriers
and cultural and religious issues, as described by others
[12], need to be considered both in the assessment of
these issues as well as in the provision of treatment and
information. For example, Somali women usually will
prefer to have their height, weight and other body
measurements taken by a woman. Pamphlets describ-
ing nutrition and physical activity information are not
usually helpful in the case of older women who do not
speak English and often do not even read or write in
their own language [11, 12].

The present study sought to examine, for the first
time, lifestyle disease risk of a sample of Somali women
living in New Zealand by taking a variety of measure-
ments and comparing these to extant normative data.

Methods
Study Population

A convenience sample of a total of 31 women, who
identified as Somali, between the ages of 12 and 66
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(M = 34, SD = 17.2) participated in this study between
March and November 2001. Census data indicated that
240 Somali women (492 total Somali) were living in the
Waikato region in March 2001 and that approximately
160 of them would have been in the age range
12-66 years [6, 7]. Community networks such as radio
and word of mouth were used to inform the women
about the research. A female community leader (the
second author) phoned many women in the community
to inform them about the research and invite them to
participate. Women were provided transportation if
necessary and food and drink were available. Both
formal and informal interpreting was provided during
the sessions. All interpreters were financially com-
pensated for their assistance.

Procedure
Physical Measurements

BMI was used as a measure to determine overweight
and obesity using the equation BMI = weight in
kg/height in m? Weight was measured while wearing
clothing and no shoes using electronic scales to the
nearest 0.1 kg. Height was measured to the nearest cm
with shoes off.

The measurement of body fat distribution in the
abdominal area by calculating the waist-to-hip cir-
cumference ratio (WHR) is a way to determine CVD
risk [18, 23, 24]. The WHR s also considered a more
appropriate indicator of risk for ethnic groups [25]. The
circumference of waist and hips were measured to the
nearest 0.5 cm using a soft tape measure. These values
were also compared to data for New Zealand women
[24].

As the study was conducted in New Zealand (NZ),
New Zealand normative data for physical measure-
ments were used for comparisons and were obtained
from NZ Food: NZ People. Key results of the 1997
National Nutrition Survey [24]. There are no anthro-
pometric data, nationally or internationally, for Somali
or Somali women in particular. In the NZ Food: NZ
People report, data were provided for NZ Maori, Pa-
cific people, and all other New Zealanders, which in-
cludes European, Asian and others. In the NZ Food:
NZ People report, ‘overweight’ was defined as the
percentage of NZ Maori and Pacific people with
26.0 kg/m* < BMI < 32.0 kg/m?, and NZ European,
and others with 25.0 kg/m* < BMI < 30.0 kg/m>. Also,
‘obese’ was defined as the percentage of NZ Maori and
Pacific people with BMI > 32.0 kg/m?, NZ European
and others with BMI > 30.0 kg/m? [26]. As Somali are
a new group to New Zealand, there are no data to
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indicate which group, NZ Maori, Pacific, or all other
New Zealanders is most appropriate to compare So-
mali data. However, a study in Minnesota found that
Somali women’s bone density fell between that of
African women and white women [27]. Therefore, for
this study, we used the criteria for ‘NZ European and
others’ for Somali women as well.

Rockport Walk Test

Cardiovascular fitness was estimated using the Rock-
port Fitness and Walk Test (RFWT; 28, 29) and those
values were compared to available normative data
[23, 28]. Research has shown that the RFWT is
appropriate for older women [29]. The RFWT was
determined to be the best method of assessing physical
fitness among the women because walking is an activity
that they could perform with easy instructions. For the
RFWT, the women were instructed to walk 1 mile as
quickly as possible without running [28]. Verbal
encouragement in both Somali and English was pro-
vided to participants during the test. The RFWT was
performed at two different indoor locations (a fitness
center and a sport hall) and one outdoor location (a
sport stadium). Researchers manually obtained heart
rates for 15 s immediately upon completion of the
walks. Reliability retests were completed for seven
subjects. An estimated VO,,,,x was calculated using
the following equation [30]:

VOsmax(ml - kg*1 ~min*1)

= 132.853 — 0.1692(body mass in kg)
—0.3877(age in years)
+ 6.315(gender (0 for females))
— 3.2649(time to complete 1 mile walk in min)
— 0.1565(heart rate immediately post exercise)

The difference between two percentages was calcu-
lated using Statistica software. All other analyses were
performed using SPSS software.

Normative data for the fitness test were obtained
from the American College of Sports Medicine book
ACSM’s Guidelines for Exercise Testing and Prescrip-
tion [28] and the U.S. Department of Health and Hu-
man Services Physical Activity & Health: A Report of
the Surgeon General [23].

Ethics
This research was approved by the Waikato Institute of

Technology Ethics Committee. The purpose of the re-
search was explained in Somali to the women,

individually, and consent was obtained verbally.
Women were advised that they could refuse to partici-
pate or stop participating at any time without any loss of
benefit to them. Because many of the women did not
read written Somali, this was found to be the best
method of informing the women about the purpose of
the study and gaining their consent to participate [4, 12].

Results and Discussion

Important differences were found between Somali and
New Zealand women in weight, BMI and excess WHR.
BMI (kg/m?) was calculated for 28 Somali women
(Table 1). BMI was not calculated for three partici-
pants due to missing height values. The New Zealand
criteria for ‘overweight’ and ‘obese’ are slightly higher
for NZ Maori and Pacific people than for ‘NZ Euro-
pean and others’. Table 1 shows mean and standard
deviations as well as the percentage of women falling
within the BMI values. ‘Overweight’ was defined as the
percentage of NZ Maori and Pacific people with
26.0 kg/m* < BMI < 32.0 kg/m?, and NZ European
and others with 25.0 kg/m? < BMI < 30.0 kg/m?. ‘Ob-
ese’ was defined as the percentage of NZ Maori and
Pacific people with BMI > 32.0 kg/m?, NZ European
and others with BMI > 30.0 kg/m* [24, 31]. The
mean BMI for the Somali women was 27.8 kg/m?
(range = 18.3-38.3 kg/m?), which approached signifi-
cance compared to New Zealand women (26.1 kg/mz;
p = 0.08). The percentage of women with a BMI in the
overweight range was slightly greater for Somali
women (35.7%) compared to New Zealand women
(30.1%) but was not significant (p = 0.46). In the obese
range, there was a significantly greater proportion of
Somali women (35.7%) compared with New Zealand
women (19.2%; p = 0.01). Combining overweight and
obese proportions further illuminates this important
difference with 71.4% (20/28) of the Somali women in
the overweight or obese range compared with only
49.3% of the New Zealand women (p = 0.01).

The WHR is a measure of central obesity. For wo-
men, a WHR greater than 0.8 indicates increased risk
of CVD and diabetes [23]. While the mean WHR was
similar between Somali and New Zealand women (0.79
and 0.78, respectively), there was a slightly higher
proportion of Somali women (42%) with a waist to hip
ratio in excess of 0.8 compared to New Zealand women
(35.6%), but this difference was not significant
(p = 0.39).

For the RFWT, seven women performed repeat
tests on different occasions (Pearson’s r = 0.91,
p <0.01). For consistency, when a participant
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Table 1 Characteristics of Somali women compared with data for New Zealand women

Variable New Zealand women? (age 15-75+, n = 2548) Somali women (age 12-66) Test of difference
Mean SEM Mean SEM n= p-value

Height (cm) 162.2 0.18 164.1 0.01 28 0.06
Weight (kg) 68.7 0.41 75.12 2.52 31 0.01
BMI (kg/m?) 26.1 0.15 27.8 0.95 28 0.08
Waist (cm) Not available 87.94 2.3 31

Hip (cm) Not available 111.1 22 31

% % n=

Overweight ° 30.1 35.7 28 0.46
Obese © 19.2 35.7 28 0.01
Total overweight or obese 49.3 714 28 0.01
Waist/hip ratio 0.78 0.79 31 0.39
Waist/hip ratio excess (%)°  35.6 42.0 31 0.42

? Ministry of Health (25). NZ Food: NZ People

® Percentage of NZ Maori and Pacific people with 26.0 kg/m? < BMI < 32.0 kg/m?, NZ European, Asian and others with

25.0 kg/m? < BMI < 30.0 kg/m?

© Percentage of NZ Maori and Pacific people with BMI > 32.0 kg/m?, NZ European, Asian and others with BMI > 30.0 kg/m>
4 Excess waist-to-hip ratio was the percentage of women with a value of 0.8 or greater [23]

performed more than one RFWT, only the first test
was used for all further analyses. RFWTs were per-
formed by 23 women and analyzed for this study.
Figure 1 depicts the relationship between age and
estimated VO, for this group and extracted nor-
mative average (50th percentile) and poor data (10th
percentile; 23, 29). This figure reveals an interesting
age divide in that while the Somali women under 30 in
this study had average or above average fitness levels,
all the women older than 30 (n = 12) had below aver-
age or very poor fitness levels. Eight women had an
estimated VO,,,.x below the 10th percentile and all of
these women were older than 30 years. The average
BMI for the eight women with an estimated VOj,.«
below the 10th percentile was 32.44 kg/m*> (28.0-
383 kg/m?) and their average age was 53 years

60 - —=a— Awerage Data (50th
percentile)
°
501 o —a— Poor Data (10th
percentile)

40 -
---eo--- estimated Somali
30 4
20 -

10 o

Maximal Oxygen Uptake
(ml/kg/min)

Fig. 1 Relationship between maximal oxygen uptake and age
for Somali women and normative data for 50th and 10th
percentiles [23, 28]
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(32-66 years). Indeed, this is supported by research
showing adverse health impacts of migration [31, 32].

Conclusions and Implications

This research found that a high proportion of Somali
women were overweight or obese with excess WHRs
and low predicted VO, This indicates compro-
mised health and cardiorespiratory fitness that can lead
to more serious medical conditions. In particular, life-
style related disease risk, such as diabetes, CVD and
cancer, would be predicted to be higher among this
group than the general population. However, there is a
growing literature suggesting the need for more re-
search on the appropriateness of BMI and other cri-
teria for assessing health risk in different ethnic groups
[33-35]. More research is needed with Somali to
determine if, indeed, the data presented in this report
are indicative of higher lifestyle disease risk.

While all attempts were made to acquire an ade-
quate sample of Somali women, it is possible, at least
among the older women that only overweight women
volunteered for the study as average or underweight
women could view exercise and fitness as something
that is done only if one is overweight. Regardless, the
low fitness levels and extent of overweight revealed in
this study are important enough to warrant attention.

General Practitioners and other medical and health
professionals who consult with Somali refugees should
be made aware of these issues and assess Somali cli-
ents, particularly older women, for lifestyle related
diseases such as diabetes, cancer and CVD. Although



J Immigrant Minority Health (2007) 9:191-196

195

BMI is a crude risk assessment tool, it is valuable in
providing some initial indication of health risks [25, 26,
31]. The long gowns usually worn by Somali women
can conceal the extent of overweight and obesity, with
health professionals inadvertently overlooking the
need to assess and obtain actual bodyweight and
height. Also, language and other barriers and concerns
may make obtaining weight and height for Somali
women a low priority for some health professionals.

Guerin et al. [12] describe some possible approaches
to addressing physical inactivity with Somali women,
taking into consideration individual differences and
preferences. For example, walking groups, sport
groups, community exercise classes and gym member-
ships are just a few options health professionals can
suggest and facilitate participation by phoning coordi-
nators of such programs to find out what assistance
might be available to encourage participation. While
some Somali women may prefer to exercise only with
other women, others will exercise in the presence of
men, but this issue needs to be addressed clearly with
women.

It is also important to consider the dramatic life-
style changes that these women have experienced
which are major contributors to their current health
[10, 32, 33, 36, 37]. For example, for many of these
women, walking was a central part of their daily lives
prior to coming to New Zealand. Because of fear,
climate, unfamiliar environment and other issues,
most of these women do not walk as much as they
used to which may contribute to their excess weight
and low fitness levels. The age implications in this
study are consistent with other research suggesting
that obesity and sedentary behavior are more a
reflection of the extreme lifestyle and environmental
changes inherent in moving to, in this case, New
Zealand from Africa and not inherent biological or
cultural characteristics of Somali women [33]. It
would be interesting to further study the length of
time living in New Zealand and age when moving to
determine the combined impacts of environmental
and lifestyle changes and educational and cultural
exposure.

Health care services for Somali are influenced by an
array of factors such as transportation, language ability
and cost, which can all be barriers [4, 12] and present
significant challenges to health professionals. Often,
Somali women will prefer to have female health pro-
fessionals take measurements such as body weight and
height. Some, particularly older, Somali women also do
not read or write, even in their own language, which
presents difficulties in providing written health pro-
motion materials, even if they are translated [4].
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