
A Cross Sectional Study Assessing The Prevalence of
Modifiable Risk Factors of Diet Related Chronic

Disease in Tertiary Care Hospital Employees

Fayza Rani1, Nilofer Fatimi Safdar2

Original Article

9

______________________________________________________________________________________________
1 Department of Nutrition,
The Kidney Center Post Graduate Institute,
2 School of Public Health,
Dow University of Health Sciences

Correspondence:  Dr. Nilofer Fatimi Safdar,
School of Public Health,
Dow University of Health Sciences
Karachi
Email: niloferfatimi@hotmail.com
Date of Submission: 12th January 2016
Date of Acceptance: 28th February 2016
Volume No. 21 (1), March 2016

Abstract

Objective: To determine the prevalence of risk factors i.e. increased Body Mass Index (BMI), waist cir-
cumference, dietary intake and physical activity levels among healthy adults and to compare these
with the standard recommendations. Also to identify the group at possible risk of developing diet re-
lated chronic diseases.
Methods: Body size of 153 apparently healthy employees from a tertiary care hospital in Karachi be-
tween the ages of 20-50 years were assessed and compared with the WHO's criteria for Body Mass
Index (BMI) and waist circumference. Interviewer administered questionnaire was used to collect in-
formation regarding demographic, anthropometric, dietary and physical activity patterns. Calories and
protein were calculated from 24 hour diet recall. Average intakes of different food groups were also
compared with the recommended food guides.
Results: Out of 153 apparently healthy individuals whose questionnaires were completed only 35.3%
had a normal BMI. The rest were overweight, obese-I (BMI range of 25-29.9) & obese-II (above 30
BMI). However when waist circumference was used to assess obesity, 45% of males and 40% of fe-
males were found to be at risk.
Average caloric intake for males was 2000 ± 420 kcal/Day and for females 1500 ± 380. Average pro-
tein intake for males was 60.5 ± 13 gms/day and 42.5 ± 12 gms/day for females. Main sources of
calories were from bread, cereal (38.4%), fats and oils group (33.5%). Average intake of milk, veg-
etables and fruit group was less than the recommended servings. Physical activity level was as-
sessed and only 44% were found to be physically active.
Conclusion: Increased body weight, improper dietary composition and sedentary life style can pose a
risk for developing diet-related chronic diseases. Dietary intake of certain food groups was not opti-
mal as per recommendations e.g. fruit, vegetable and milk group. Bread and cereal group contributed
the most to protein intake, in the studied group instead of protein sources. Therefore dietary and life
style modification is needed to lower the risk of diet relate chronic diseases.
Keywords: Diet related chronic diseases, BMI, waist circumference, over-nutrition, obesity
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Introduction

Healthy dietary patterns and appropriate body
size promotes good health and consequently de-
crease the risk for developing diet related chronic

diseases such as obesity, diabetes, heart diseases,
certain type of cancers and osteoporosis1-3.

The nutrition transition occurring worldwide
even in the poorest countries involves a shift from
traditional grain based to high fats and refined sugar
type of diets. On the other hand globally chronic
diseases are becoming more prominent. These
transitions are dramatic and point to a need to in-
crease the focus on preventive approaches to pro-
moting healthy lifestyles2,4. The National health
Survey of Pakistan (NHS) clearly shows the double
burden of under nutrition and over weight in adoles-
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cents and adults. The burden of degenerative dis-
eases in Pakistani population has been reported by
NHS 1990-94 to be extremely high. Hypertension,
hyperlipidaemia, diabetes and obesity were all
found to be elevated across socioeconomic classes
and sex, though females had a greater burden4.

Weight gain leads to greater adverse metabolic
changes in certain ethnic groups. BMI is a useful
guide to weight related health risks, but waist cir-
cumference is also a simple alternative, with addi-
tional value for predicting metabolic and vascular
complications. As a result, Asians should be con-
sidered overweight if BMI is  23 and obese if BMI is
275. Waist levels associated with risk are also
lower in Asian men (90 cm v 94 cm in Europeans)5.
WHO expert consultation committee has empha-
sized that cut-off point for the amount of overweight
should not be interpreted in isolation, but in combi-
nation with other risk factors such as diet and activ-
ity pattern4.

Physically active life style and healthy eating
are desirable health habits and can be targeted for
population-specific intervention to reduce chronic
disease risks6.

Emphasis on both energy intake and expendi-
ture is needed to address the current obesity epi-
demic. Traditionally exercise has been viewed as a
universal panacea, providing a wide range of both
physical and psychological benefits. Moderate
amount of physical activity have been shown to re-
duce the risk of premature mortality from all
causes. In recent years, it has also become appar-
ent that regular physical activity, including activities
not traditionally classified as exercise, such as lei-
sure time and work related activities, may also yield
health benefits. Research has supported the idea
that habitual physical activity is inversely related to
the incidence of obesity, diabetes type II, and car-
diovascular diseases7.

Recent diet and disease literature is remark-
able for the burgeoning interest in examining diet
as a multi-dimensional exposure. The term "dietary
pattern" is lately being used to describe meal with

intake patterns (number of meals, frequency of eat-
ing occasions, snack intake etc), intake of multiple
or single nutrient and food patterns, characterized
by fruit/vegetable/whole grain/fish & poultry con-
sumption³.

Evaluation of a complex entity like diet re-
quires assessment of the frequency and quantity of
foods eaten, food combinations, cooking practices
and dietary variety. It is suggested that diet quality
indicators such as nutrient intakes, food or food
groupings, or a combination of nutrients and foods
could be used to quickly evaluate the survey re-
sults. Indeed, it has been stated that by doing so,
more is communicated on the disease risk, than
the intake of single nutrient or food3. Examining
these components allow health professionals to tar-
get specific dietary problems, and gives valuable in-
sight to plan nutrition intervention3,8,9.

In Pakistan, very few nationally representative
dietary surveys have been conducted and the ones
that are done provide limited dietary information10.
National health survey data done in 1994-96 in Pa-
kistan, clearly shows a need to conduct representa-
tive surveys of population to study the changing
trends in the dietary and life style patterns of Paki-
stani families and its consequences on health4,11.
The interventions must not be entirely focused on
medical, but should also include nutrition and edu-
cational guide lines12.

Therefore the purpose of this study was three
fold. Firstly, to compare the respondent's anthropo-
metric measurements with WHO's criterion for as-
sessing obesity. Second is to estimate the intake
of calories & proteins from various food groups and
its comparison with standard guidelines. Lastly to
compare BMI with macronutrients (calories & pro-
tein intake) and physical activity levels. The results
hope to provide insight for nutrition and education
strategies, in the prevention of diet related diseases
in our health scenario.

Subjects and Methods

After an informed verbal consent the study was
carried out between April and June 2005 on 180 ap-
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parently healthy adults. Subjects between the ages
of 18 to 50 years, working at a tertiary care hospi-
tal in Karachi were selected, any one reporting his-
tory of diabetes, hypertension, cardiovascular
diseases and cancers were excluded from the
study. A pre-tested self-administered questionnaire
was used to collect the demographic data. How-
ever, interviewer-administered questionnaire was
used to collect dietary, anthropometric and physical
activity data. Twenty four hour's dietary recall for 3
days during the past week (2 week days and one
holiday) was taken by showing the respondent, av-
erage food serving utensils and food photographs.
On the basis of reported physical activity levels (du-
ration & type of activity) subjects were categorized
as sedentary if they were not involved in any
planned activity, Moderate active; if they were in-
volved in 30 min planned activity per week and ac-
tive if they were engaged in any 30 min planned
activity 3-5 times per week. Anthropometric mea-
surements were taken for body height in meters,
weight in kilograms (kg) and waist circumference in
inches. Body Mass Index (BMI) was calculated by
the standard formula (kg/m2) and body waist mea-
surements were done using a standard measuring
tape. Both the results were then compared with the
WHO's criteria for assessing obesity10-12. Final
data was analyzed using SPSS 11.0 for statistical
purposes.

BMI and waist circumference for each indi-
vidual was matched with cut off values for Asian
population. Total number of subjects within each
category was then computed. Daily calories, pro-
tein & servings of food groups intake once calcu-
lated were compared with the recommendations of
WHO guidelines13. Mean and standard deviation
were calculated for BMI values, energy and protein
intakes. In all statistical analysis p<0.05 was con-
sidered significant. ANOVA was used for compari-
son of mean and standard deviation in different
groups.

Results

Out of 180 employees, 153 completed the
questionnaires, provided 24 hrs diet re-call for all 3

days and were available for their anthropometric
measurements. The rest had to be excluded from
the final results due to incomplete questionnaires
and their non-availability for anthropometric mea-
surements. There were 105 males and 48 females
between 20-50 years (mean 33 ± 7.43 years). A to-
tal of 56 employees (37%) were in the age range of
20-30 years, 65 (42%) between 31-40 years, and
32 (21%) from 41-50 years. When mean body
weight in kg was calculated, it was 70 ± 12.5 kg for
males and 57±10.5 kg for females. Using WHO's
BMI criteria for Asians, only 35.3% of employees
were in normal BMI range (18.5-22.9), 19% were
categorized as overweight having (BMI range be-
tween 23-24.9), 28% of employees were in BMI
range of 25-29.9 (obese1) and 9.2% were above
30BMI (obese 2). Based on WHO's cut-offs criteria
for waist measurements in Asians,14,15 47% of
males (waist  35 inches) and 48% of females
(waist   32 inches) were found to be at an in-
creased health risk.

When macro nutrients intake for the day was
calculated from total amount of calories consumed,
the results of males were 2000 ± 420 calories
(29kcal/kg/bw) and 1500 ± 380 (26 kcal/kg/bw) for
females. Average daily protein intake was estimated
to be 60.5 ± 13gms (0.86 gms/kg/bw) for males
and 42.5 ± 12 (0.74 gms/kg/bw) for females.

Estimates of average food servings per day
from different food groups for both genders were 8.5
± 2.3 for bread & cereal group, 2.5 ± 1.4 meat/
poultry and only 0.8 ± 0.6 for daals and lentils. Av-
erage daily intake of milk & its products was less
than one serving a day (0.7 ± 0.6). Vegetable and
fruit intake was 1.2 ± 3 and 0.4 ± 1 serving on
daily basis. Cumulative servings of fats & oils
(6.6±4) and refined sugar /sweets (3.4 ± 2.5)were
10 ± 8.9. These results were further compared with
the recommendations Fig.116.

When the food intake data was further tabu-
lated to analyze the source providing the maximum
calories in daily meals, our results showed that
starch and cereal group contributed the most (38.4
±7). However, its consumption was significantly
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Table 1. Educational, Income, physical activity level data and its association with  BMI, Kcal and protein intake of respondents.
.
Respondent's Characteristics No(%) Mean BMI±SD Mean kcal Intake ±SD Mean Protein Intake ±SD

Education
Primary 7(4.5%) 23.6±5.0 1743±462 47.6±16
High school 35(23%) 23.2±4.1 1757±355 50.9±14.8
Intermediate 31(20%) 24.0±4.7 1906±491 57.3±15.2
Graduate and above 80(52%) 24.5±4.5 1782±406 56.4±14.6

p-value 0.538 0.447 0.111

Income Level
<5000 19(12.4%) 24.0± 3.49 1783± 268 53.0±12.9
5000-15000 70(45.8%) 23.2± 4.73 1738± 439 51.4±15.5
15000-30000 40(26%) 24.9 ±3.91 1888± 463 58.3±15
>30,000 24(15.7%) 24.6± 4.9 1843± 340 61.1±12.5

p-value 0.228 0.305 0.014

Physical Activity Level
Sedentary (no planned activity 30(19.6%) 25.3±4.93 1635 ±309 51.56± 14
Mod. Active( 30min./week) 55(35.9%) 23.9± 4.56 1792.9 ±463 51.4 ± 15.4
Active( 3-5 Times /week) 66(43%) 23.4± 4.12 1880 ±388 59+13.8
Strenuously active 2(1.3%) 25.4± 0.71 1819±935 65+21.6
Active & strenuously active 68(44.3%) 24.4 ±4.83 1849±940 62±35

p-value*             0.264 0.064 0.014

* Using analysis of variance (ANOVA) for comparison between more then two groups. In all statistical analysis only p<0.05 are considered significant

Fig 1. Comparison of WHO Food guide with the Average number of servings consumed by the group studied
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higher (p<0.05) in males than females (M:39.5 ±
7% versus F:36 ± 7%).Other composite sources for
calories in the diet for both males and females were
fats and oil (33.5%), meat group (9.2%), daals and
lentils (6.2%), milk group (6%), fruit group (1.5%)
and vegetables (1.6%). Refined sugars and sweets,
however contributed only 3.4% of total calories in
the daily diets of our subjects Fig. 2.

Contrary to the customary dietary pattern,
where maximum protein would come from meat &
lentils, the results showed starch and cereal group
to be the major source of dietary protein. (M:
47.5% F:49%). Other dietary sources for protein
were, meat group (M: 32.4% F: 30%), daals and
lentils (M: 9.3% F: 14%) and milk group (M: 10.7%
F: 8%).

Reported data on the physical activity of sub-
jects is considered an important component contrib-
uting to life style modification for the prevention of
chronic diseases. Our results showed 44% active
(30 minutes of activity/3-5 times/ week), 36% to be
moderately active (30 minutes of activity once a

week) and 20% leading a sedentary life style as
shown in Table 1.

When BMI and macro nutrient intakes were
compared with the activity level, family income and
education of the respondents, using analysis of
variance (ANOVA), the results showed; that with in-
creased physical activity there was no significant
change in BMI and caloric intake in the population
surveyed. However, protein intake was found to be
significantly higher among the physically active and
high socioeconomic group (Table 2).

Discussion

Healthy diets and physical activity are keys to
good nutrition, and necessary for a long and
healthy life. Eating nutrient dense foods and balanc-
ing energy intake with the necessary physical activ-
ity to maintain a healthy weight is essential at all
stages of life2,3. In our studied group, anthropomet-
ric measurements when used in conjunction with
BMI and waist circumference cut off's for Asians,
provided reasonable estimate to group, the partici-
pant in low or high risk group. Almost half (56%) of
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Fig 2. Percentages of Calories and Protein from various food groups
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the respondents were in the high risk group based
on their increased body weight. These findings indi-
cate that increased body weight and obesity could
pose a major risk for developing diet-related non-
communicable diseases, leading to poor quality of
life and subsequently more serious chronic condi-
tions and premature deaths16,17,18. This is sup-
ported by the high burden of degenerative diseases
in the Pakistani population, which has been re-
ported by National Health Survey of 1990-94. In this
survey obesity was found to be elevated across the
socio-economic classes and sexes11,19. Increased
adult BMI and obesity was also found to be associ-
ated with urban work4,11,18. Therefore,it is imperative
and absolutely essential to make necessary life
style modification, and dietary intervention, in order
to lower the risk for developing obesity related com-
plications in our population. Our data did not indi-
cate a very high consumption of calories, but may
be due to decrease energy requirements and ex-
penditure a large proportion of them were catego-
rized as overweight and obese. However, inclusion
of activity patterns differences may be present,
which we could not capture so well through our
questionnaire, therefore the recommendation should
also gear to activity pattern along with dietary inter-
ventions.

Calorie intake in our studied group was found
to be consistent, with the limited national data
available, indicating fat as the second major source
for calories10,11.

 However, when protein source was evaluated
in respondent's diet, interestingly the bread & ce-
real group was the main source, than the meat
group. These results are similar to the National
Health Survey of Pakistan11. However, western data
reflect otherwise where the major source for protein
is animal food16. This could however jeopardize the
population as far as other nutrient deficiency such
as iron, protein and B-vitamins are concerned.

There is also strong evidence suggesting, that
not only the density, but the dietary composition/
patterns have an association with the development
of obesity12,20. Health full dietary patterns charac-

terized by fruits/vegetables/whole grain cereals/fish
poultry consumption generally have been reported
to relate to micronutrient intake and to be selected
as biomarker of dietary exposure and disease risk
in the expected direction3. An inverse association of
health full dietary patterns with all-cause mortality
and cardiovascular disease risk was also reported
in some studies1,3,6. Need for the usefulness of as-
sessing diet, with different types of food guides/food
groups/food pyramids to identify lapses in food con-
sumption is now well recognized as a tool for di-
etary intervention21. Recent dietary surveys and
research is suggestive of the beneficial effect of in-
creased intake of fruits and vegetables22. However,
there was a huge inadequacy in its consumption in
our study group. Of the recommended only 23%
vegetables and 20% fruitswere consumed, thereby
exposing the group at an increased disease risk. A
recently published WHO/FAO report recommends
for a population-wide intake goal fo rthe consump-
tion of a minimum of 400g (Approx. 3-4 servings) of
fruit and vegetables per day (excluding potatoes
and other starchy tubers) for the prevention of
chronic diseases such as heart disease, cancer,
diabetes and obesity, as well as for the prevention
and alleviation of several micronutrient deficiencies,
especially in less developed countries1,22. Gopalan
studied changes in south east Asian countries and
found that as population moved up in socioeco-
nomic scale, the dietary pattern changed from
coarse grain cereals to refined cereals that result in
a significant decrease in the amount of fiber intake.
So was the consumption of vegetables and fruit de-
creased with subsequent increase in total fat from
animal food23.

Osteoporosis and bone health is another
emerging issue in our population and one of the
contributing factorsis the decreased intake of di-
etary calcium. Adequate intakes of calcium (500
mgor more) and of vitamin D in populations with
high osteoporosis rates, help to reduce fracture
risks, so does sun exposure and physical activity
to strengthen bones and muscles1. Milk groupfoods
are the major sources for dietary calcium; however
our data showed an average consumption of only
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40% of the recommended, thereby, increasing the
group at risk for developing osteoporosis and related
bone diseases1,24.

Income and education have been reported to
be among the positive predictors of more health full
dietary patterns. However, this association was not
found to be statistically significant in our popula-
tion.

Limitation of this study includes it that it was
sent for publication in 2015, though the work was
done in 2005. Final compilation of the data and
analysis took more time than was expected. Fur-
ther recent studies need to be done to document if
there has been a change in the trend of the risk
factors related to diet, leading to chronic diseases
and to relate with the work presented.

Conclusion

 The results of this study hope to provide use-
ful information to be incorporated for individual nutri-
tional counseling, public health education & life
style modification for preventive health manage-
ment. The results are further suggestive of the need
for increased intake of fruits, vegetables and dairy
products, which is consequently related to fiber,
anti-oxidant nutrients & non nutrient substances
like phyto-chemicals. There is a dire need to con-
duct similar types of surveys on a larger scale, to
assess prevailing dietary patterns in our country.
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