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According to the study conducted by the United Na-
tions World Food Program, a large number of households
in Armenia have not been observed to eat a diverse diet
and inadequate education has been identified as one of the
major causes of poor nutrition [1]. Recently, there has
been an increasing concern among health professionals
regarding the rise of morbidity of diseases, such as diabe-
tes, hypertension, coronary artery disease, and other func-
tional disabilities due to harmful eating habits developed
early in college years [2,3]. Furthermore, the analyses of
morbidity data regarding blood circulation diseases and
neoplasms show increasing trends from 1997 to 2002 in
Armenia [4].

The nutritional issues of Armenian adolescents and
young adults, who mainly acquire their knowledge while
studying at higher educational institutions, have rarely
been investigated. Even of greater importance is the need
for assessment of medical students’ dietary habits and
concerns as indicators of appropriate alteration of dietary
patterns due to nutritional knowledge they obtain during
medical course. It is expected that healthy practices
adopted early in their life do not only improve their health
and physical fitness at younger age, but also enhance psy-
chological readiness to participate in creation of environ-
ment of healthy behavior in their future practice of medi-
cal workers [S].

Classroom tests measure nutrition knowledge, but the
practical application of nutrition knowledge is not as
measurable. Ideally, increased nutrition knowledge allows
students to apply information and to make healthful die-
tary alterations [3]. In this study a pretest/posttest proce-
dure was used to examine changes in dietary practices of
students after a term of studying basic nutrition classes,
the latter integrated in general hygiene course offered at a
Yerevan state medical university (YSMU).

Materials and Methods

Given the objectives of the study, also time, human
and financial resources limitation this study utilized a

nonequivalent control group design [6]. The prescribed
full course of nutrition is offered (as a part of general hy-
giene course) during the second term of study to the third
year general medicine students. Based on this, the inclu-
sion criterion for the intervention group was defined: gen-
eral medicine students studying during the second term of
third year at YSMU. Furthermore, to provide greater com-
parability in terms of medical curricula a comparison
group was chosen to be general medicine students study-
ing during the second term of the second year at YSMU.
A pretest, which aimed to assess the dietary habits of
medical students, was conducted in both groups before the
beginning of the full basic nutrition course. The pretest
was conducted during the first week of March 2003. The
posttest was conducted six months after the start of the
program during the second and third weeks of September.
The number of participants using Fisher’s Z transforma-
tion of correlation coefficients for a = 0.05 and 1-B = 0.80
is approximately 112 in each group [7]. Since the method
of data collection of the study required completion of a
self-administered questionnaire during the class time, the
attendance rate and dropout rate on the posttest were taken
into consideration. A dropout rate of 15 % was hypothe-
sized [8].

The students both in intervention and comparison
groups are clustered in classroom units in which their
small group classes are held at YSMU. These classroom
units include 10 15 students. The list of distinguishing
numbers of classroom units has formed the sampling
frame of the study. Twelve classroom units from interven-
tion and 13 classroom units from comparison group have
been chosen using simple random sampling. The appro-
priate procedures were performed using the Statistical
Package for the Social Sciences version 11.0 (SPSS 11.0)
for Windows. From the selected classroom units 140 in-
tervention-group students and 139 comparison-group stu-
dents participated at the pretest. On average 91 % of the
eligible general medicine students participated at the pre-
test. The response rate was similar in both groups. The
reasons for non-response were: unable to contact/absent
(8% on average) and refused to participate for whatever
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reason (1% on average). Of the completed 279 question-
naires three were excluded (one from intervention group
and two from comparison group) because more than 25%
of values were missing. Of the 279 participants initially
enrolled at the pretest 228 (82 %) participated at the post-
test six months later. On average coverage rates were en-
rolled at the pretest 228 (82 %) participated at the posttest
six months later. On average coverage rates were similar
in both groups. On the posttest the participants were diffi-
cult to contact, because shifts in composition of classroom
units had occurred. These shifts are common when mov-
ing from one academic year to another. Moreover, non-
response at posttest was also attributable to usual absentee
status. No single student who was involved at pretest re-
fused to participate in posttest when contacted. Further-

more, students who were lost to follow up were not statis-

tically different from the initial cohort on all variables.

The pre- and post-surveys were conducted using a
self-administered questionnaire which included semi-
quantitative food frequency questionnaire (FFQ) adapted
from 1980 Nurses’ Health Study Dietary Questionnaire
[7] and Blocks FFQ [9]. The questionnaire was translated
into Armenian, revised by an independent translator. Pilot
testing of the questionnaires was conducted in the begin-
ning of February 2003. The adapted FFQ had two main
components: (a) a list of food and (b) a set of frequency-
of-use response categories. The list of food contained food
products more specific for Armenian population and was
focused on groups of food. Groups of food included sev-
eral food items: dairy food — 10 items, fruit — 14 items,
vegetables — 13 items, meat group — 9 items, sweets — 6
items, baked goods and cereals — 5 items, miscellaneous —
9 items. Food groups and serving sizes were set to Food
Guide Pyramid (FGP) definitions for each food category
[10].

Evidence suggests that socioeconomic factors such as
educational level, involvement in food preparation and
socioeconomic status may be related to the dietary pat-
terns [3]. Therefore, the questionnaire included questions
on academic excellence, extent of involvement in food
preparation and socioeconomic status. Demographics re-
lated questions obtained information on age of the partici-
pant, self-reported body weight and height, gender, and
residency status.

The categorical data were coded before the entry: nu-
merical codes were assigned to each of the answer catego-
ries. Data editing by range checking was performed to
verify that only valid ranges of numbers are used in cod-
ing [11].

For the continuous data missing values (9 missing
values at pretest) were replaced with the mean score of all
other participants for that variable [12]. Data were entered
using the SPSS, version 11.0. All the frequency-of-use
categories for the food items were converted to a daily
basis with 6 and more times daily= 6; 4-6 times daily = 5;
2-3 times daily = 2.5; once a day = 1; 5-6 times weekly =

0.8; 2-4 times weekly = 0.4; once a week 0.1; 1-3 times a
month = 0.07 and almost never = 0. These daily frequen-
cies were multiplied by the FGP serving sizes to provide
total number of servings in each food category [13]. At
pre- and posttests, the statistical significance of difference
between groups for all study variables was assessed by
independent sample t test for continuous variables, and
Chi-square tests were performed for categorical variables
14].

[ !I‘he servings of food groups and separate food items
treated in a continuous scale became the dependant vari-
ables for each study participant. For within-group com-
parisons, statistical significance was determined by paired
samples t test on the posttest pretest difference [14]. All
analyses were based on 114 participants in intervention
and 114 participants in comparison groups, for whom
complete data at pre and posttests are available. The ques-
tionnaire posed a little respondent burden, requiring on
average 35 minutes to complete it. Questionnaires were
completed during usual class time. The questionnaire did
not include questions on sensitive aspects of students’
behavior (smoking, alcohol drinking, drug abuse, etc).
The objectives of the study and the voluntary nature of
participation were explained to each participant and an
oral informed consent was established each time. This
study was approved by the departmental Institutional Re-
view Board committee within the College of Health Sci-
ences of the American University of Armenia in February
2003.

Results and their Discussion

The mean age of participants in intervention group
was about 20.3 and 19.5 in comparison group, the differ-
ence being statistically significant. About 34% of com-
parison group and 43% of intervention group were male,
but gender was independent of the group status. Further-
more, mean difference in body mass index (21.1 in com-
parison and 21.6 in intervention groups at pretest) be-
tween groups was not significantly different at pre- and
posttests (p>0.97). Furthermore, there was no difference
between groups on following characteristics: residency in
Yerevan, place of living (dormitory, home, rented home),
academic achievement and measures of socioeconomic
status (owning a car, having adequate money to buy food),
as well as involvement in food preparation (Table 1).

The between-group comparisons of servings of FGP
food groups performed using independent sampled t test
revealed that mean servings of milk, vegetable, fruit
group, bread, fats and sweets category did not vary sig-
nificantly between intervention and comparison groups at
pretest. However, statistically significant differences in
mean servings for fruit group (p<0.033), bread group
(p<0.025) and borderline significance for fats, sweets
group (p<0.093) were observed between intervention and
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Table 1

Socio-demographic, anthropometrical character-
istics and food preparation habits of study partici-
pants by groups at the pretest

Variable Comparison Intervention
% (n) % (n)
——

_Age, mean (n)* 19.51 (114) 20.37 (114)
Body weight, kg (n) 60.4 (114) 62.5(114)
Body height, em (n) 168.6 (114) 169.3 (114)
BMI (weight/height’) 21.1 (114) 21.6 (114)
Male 342 (39) 43 (49)
Female 65.8 (75) 57 _(65)
City of permanent living:

Yerevan 50.9 (58) 55.3 (63)

Other 49.1 (56) 44.7 (51)
Place of living:

Dormitory 6.1 (7) 09 (1)

Home (rented) 17.5 (20) 15.8 (18)

Home 75.4 (86) 79.8 (1)

Other 0.9 (1) 3.5 4
Overall university performance:

Excellent 15.8 (18) 22.8 (26)

Good 69.3 (79) 62.3 (71)

Poor 14.9 (17) 14.9 (17)
Family owns a car or uses it regu-

larly 71.1 (81) 75.4 (86)
Have adequate money to buy food 86 (98) 92.1 (105)
Food preparation on their own:

Always 13.2% (15) 5.3 (6)
Usually 193 (22) 17.5 (20)
Sometimes 32.5 (37) 35.1 (40)
Rarely 23.7 (27) 26.3 (30)
Never 11.4 (13) 15.8 (18)

P< 0.001 at pretest between intervention and control groups

control groups at posttest.

For within-group comparisons, statistical significance
was determined and food group servings were analyzed by
paired samples t test on the posttest pretest difference
(Table 2). The results showed a statistically significant
increase in consumption of vegetable group over six-
month period in both intervention (3.5 servings) and com-
parison (4.2 servings) groups.

Moreover, a statistically significant increase in con-
sumption of fruit group over six-month period in both
intervention (1.4 servings) and comparison (2.8 servings)
groups was reported. Furthermore, a borderline signifi-
cance was recorded in increase of milk group servings in
intervention (0.5 servings) and comparison (0.6 servings)
groups. A decrease in consumption of meat group was
recorded, although that was not statistically significant.
Statistically significant decrease in consumption of bread
group was reported in comparison group (0.7, servings).
Most important, a statistically significant decrease was
recorded in consumption of fats and sweets in intervention
group (2.5 servings). A decrease in consumption of fats
and sweets was recorded in comparison group (0.8 serv-

ings), though this was not statistically significant. Paired
t tests were further performed on food items in this cate-
gory to reveal items that constituted decrease in total
fats and sweets group (Table 2). The results showed a
statistically significant decrease in consumption of
chocolate (0.9 servings), candy (0.4 servings), cake (0.3
servings) and butter (0.3 servings) in intervention group
over six-month period. Furthermore, a statistically sig-
nificant decrease in consumption of sugar was reported
in intervention (0.7 servings) and comparison (0.9 serv-
ings) groups. This decrease in consumption of sugar in
both groups correlated with the statistically significant
decrease in consumption of tea (p< 0.001).

The results of this study indicate that the dietary hab-
its of general medicine students changed significantly
over the six-month period. The mean reported servings
for the milk, fruit, vegetable and meat groups were fairly
well compared to the FGP Recommendations. Mean
reported intake of bread group servings, which are good
sources of vitamin B [10] fell short of the FGP Recom-
mendations in both study groups at pre- and posttests.
Changes that were common for both groups were the
increase in consumption of vegetable, fruit and milk
groups. The research suggests that the seasonal varia-
tions in terms of available food items may account for
this change [15]. Moreover, this study show a significant
decrease in consumption of sugar in both study groups.
This decrease correlates with the decrease in tea con-
sumption, which might be explained by a transition to
hotter season. Significant dietary alterations, unique for
the intervention group were: decrease in consumption of
butter, chocolate, candy and cake over the six-month
period. In fact, these changes might be one of the easier
changes for the medical student population. The ob-
tained data show that the study participants consume
less bread group servings than what the FGP Recom-
mendations are. Furthermore, the .comparison group
lowers its bread group servings over the six-month pe-
riod. This might be explained by the fact that the in-
creased energy intake from added milk group, fruit and
vegetable group servings should be compensated by the
decrease in consumption of bread group to finally bal-
ance the energy expenditures [16]. This assumption was
approved by the results of the study that showed no sig-
nificant change in BMI over the six- month period.
However, this compensation is not healthful for an indi-
vidual, since the bread group servings fell short of the
FGP Recommendations early at the pretest. In contrary,
compensatory decrease in energy intake is constituted
by more healthful alterations (decrease in consumption
of sugars and fats) in intervention group.

This study has several limitations. In particular, the
study participants were chosen from only general medi-
cine students which might not be representative of the
whole medical student population at YSMU. Given
time, financial and human resources limitations this
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Table 2

Consumption of food groups and food items by sample groups

Comparison Group FGP Servings '"t°"’l:2:n°';%'g‘:r‘,’ &G: 131:')‘""93
Food groups and food items Mean + SEm (N = 114)
Pretest Posttest Pretest Posttest

(s | smaor | jesgn | mas|emus

—ouee ol L gg : 0:72 10.87 £ 0.89 7.22 £ 0.66 8.58 + 0.56

:«%h, 3.99:0.35 3.80 = 0.31 3.96 £0.37 3322020

%’:‘:ﬁg&@;‘,m 8 4,61 +£0.28 3.89 +0.28 4.92 £0.27 4.8 +0.29

Fats, olls and sweets group Il 7.91 £0.57 7.10 £ 0.56 8.46 £ 0.51 5.97 £ 0.34
0.84 £0.12 0.67 +0.09 0.89 £0.12 0.63 +0.09 '

2:::,2,91] 1.89£0.19 1.690.18 19920.18 1.090.13

1.11 £0.16 1.32 £0.17 1.07 £0.14 0.72 £ 0.09

Cc:k":y1]1] 0.87 £ 0.11 0.74 £ 0.11 0.75 £ 0.11 0.44 +0.05

Sugar 1 2.70£0.19 1.79£0.17 3.02 £0.21 232 +0.19

Borderline statistical significance in both groups between pretest and posttest

1 P< 0.0001 in both groups between pretest and posttest

¥ P< 0.05 in both groups between pretest and posttest

§ P< 0.05 in comparison group between pretest and posttest

Il P< 0.0001 in intervention group between pretest and posttest
11 P< 0.05 in intervention group between pretest and posttest

study utilized non-equivalent control group design, which
has several threats to internal and external validity [6]. In
particular, pre-and posttest difference in intervention
group might be explained by interaction of specific events
occurring between pre and posttests, processes within the
study participants taking place naturally and specific
selection differences that distinguish selected groups [6].
However, questionnaires were administered during usual
classes, which decreased the possibility of interaction of
selection and testing effect. The nutrition course has been
taught by means of general lectures and small group
classes. Therefore, the results of the study should be
cautiously interpreted, considering the possibility of bias
resulting from different exposure to knowledge in small
group classes. The choice of an appropriate control from
medical students though desired to provide comparable
controls in terms of common basic disciplines, but the
access to medical literature/knowledge may account for
the large part of observed differences in pre and posttests
in comparison group. However, the effectiveness of the
control group and its similarity to intervention group was
well approved by the baseline characteristics. Due to
scarce financial, time and human resources it was not
possible to obtain a bigger sample size, resulting in non-
significant associations. Issues of validity and reliability

of instruments are important concerns in any study.
Though the adapted questionnaire was pilot tested but its
initial validity and reliability are not assured. Moreover,
only forward translation was performed so the
equivalences to the original English may not have been
met.

The coverage rate on posttest was within the range of
accepted values. Moreover, intervention and control group
coverage rates were well comparable, which means that
comparison of groups was not influenced by losses to
follow up.

The nutritional course can be made more effective
based on dietary practices of general medicine students.
Appropriate healthful food choices for student cafeterias
can be planned based on the revealed drawbacks. Planning
for other types of university education can utilize
responses from the nutrition course to approximate
general student dietary practices. More research is needed
to observe the environmental and behavioral factors that
will furtherly enhance health promotion efforts.

It is recommended that the donor agencies and NGOs
coordinate their efforts to implement a countrywide
educational campaign with broad involvement of mass
media that targets mostly the youth and aims to improve
their knowledge about the role of diet.

Hocmynuna 22.10.03
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Uliinujhh nuupbpugh wqnigmpnibp Gpamh yhpuimb pdiuljub hudwjuwpubh
nuuwbinn bEph ubdwb unnpmpymbbtph Jpu

UL Uphbyul

Qtnwgnuunipjul Guuunwyl b by qGwhwwnb)
GplwGh whnwlwl pduiui hudwuupuGh -
(innGEphG quuwywlnnn uGGnuyhG quuplipugh wg-
ntigmpjnilp GpuGg uGiwG unfnpmpmGGEph Ypu:

2bmnwqnnmpyniGp umwmlbg ny huiwpdtp unn-
ghs hudph Wnnbny: Npnzytg pGwpwlph yuhp’ bphn
judptiph dhol wwppbpmpymGGbph qGwhwmdiwl pu-
(wdlh oglinipjudp: UwuGwlgh Ynnihg jpugynn hwp-
gwphlpphyp wjupniGuimd tp wywilbp Gpo uGiwl
unynpnipyniGitph L unghwi-dnnnyppugopuiljuG
gmgwhyGhph yYGpwpbpjwy: MNonun-phunp wgljug-
kg wpb-pbuwnhg 6 wihu wlg: CGnhwimp wedwdp
114 nuuwbnn shouniwmmpjub nu GoiyGpwl k uwnnighy
fudphg dwuGulyghghG@ wpbt- L wmnuwn- phuwnbnphG:
UGjwhu t L Chi- punwlimuwjhG pbtumbtpp oquu-
qnpoytighG dholudpwjhG, huly qnyq t  phuwmp’

GapfnipwihG mwppbpnipjnuGGtph YhpoiovwG hudwn:

LumgpuytGhpGiph m Ywpwugh ogquugnpdiwb
pwlwyh JhSwhmqpopt6 hujuwumh Glugmd wpdw-
Gwqpykg Whw)G Thounfnnipjwl fudpnud: Gpym fniph-
pod by dpgbph L pwGeiupbnbGGbph fwiph ogquw-
qnpiwl puGwympyui wd wpdwiwgmtg:

Guwpybph L woluwgpunGbph ogquuignpdiwé
(yugnuip dhouniinmpyuG hnfpmd pmy, b wwihu G6-
punnb, np i wju wowntjwghwh wowby hbgwu tho-
thnfumpywi tGpwplpjon uGiwG unynpmipymGGbphg k:

UGhpwdtyn t wlghuglbt] uGiw6 um|npmpymi-
Guph thohnfumpjuG wuwnGwowghnmpyuG Uk
Gopgpuaywd ShounjujpwyhG m wppwqdwyhG gop-
onlGtph htwmwqu htwnmwqounipymG' Gupuunwl mG-
bBlwmy pwpépwglh] nuuwywlniwG wpnoGw]b-
mmpjniGp:

Bauaaae Kypca o0y4ueHHS NHTAHHS HA NPHBLIYKH NHTAHHS CTYACHTOB Epénaxcxoro
rocyJapcTBeHHOr0 MeJHINHHCKOro YHHBEPCHTETA

A.B. A6ensn

Ilensio HccneNOBaHMA ABHIOCH MW3ydEHHE BO3AEH-
CTBMA Kypca OOy4eHHA NWTAaHHA HA NPUBBIYKA NHTAHUA
cTyZeHTOB EpeBaHCKOro rocy1apcTBEHHOIO MEUIIHHCKO-
ro yHHBEPCHTETa.

B M3y4eHHM HCIIONbL30BaNach MONENL HEIKBHBAICHT-
HOM rpynmsl KOHTposA. Beul paccauTaH pasMep BEIOOpKH,
ucronb3ysa (opMyny JUIA BBIYHCICHHS Pa3sHHIBI MEXIY
IByMs rpynmami. I'pynms! 6bUTH BEIOpaHE! METOLOM CITY-
yaitHo# BeIOOpKkH. HccnenoBanie MpOBOAWIOCH AHKETHO-
OMNpPOCHBIM METONOM IO CIENHANbHO pa3paboTaHHOR A
3TOH LENH MHAMBHAYANBHO 3alOJIHAEMON ONpOCHOH aH-
KeTe, oTpaxkaromed Habop MoTpebiAeMbIX NMHLIENpPOXyK-
TOB M coUManbHO-AeMorpaduyeckne nokasaremd. Cry-
JEHTh! H3 IPYTILI HCCIENOBaHHA ¥ KOHTPOJILHOM rpymis!
3ar0JTHIIA aHKETy BO BpeMs Npel- M mocT-TecToB. IlocT-
TECT MPOBOAMJCA CITyCTS INECTh MECALEB NOcHe mpe-
Tecta. HesaBucumele t Tect u Chi-KBafpaT HCHONE30Ba-
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