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Abstract

Background: Disc herniation is the protrusion of the disc &y its natural borders. The
most common symptom of the lumbar disc herniatsiow back pain which could radiate into
the leg. Low back pain is the second most commaoseaf disabilities and the leading cause of
job related disability.

Objective: The main objective of the study was investigatbthe risk factor of lumbar
disc herniation.

Methods: Study had a retrospective unmatched case-catgsin. Data for the study
was obtained through telephone interviews. Theldpee instrument was adopted from the
validated MUSIC questionnaire used in Sweden fertuSIC-Nortallje study. The study
population was patients from Michaelyan Institut&argery who underwent surgery from
January 1, 2007 to December 31, 2010. Simple artiphedogistic regressions were used for
the analyses.

Results The analysis of the data obtained through ineswirom 113 cases and 115
controls was done, and several risk factors foettggment of lumbar disc herniation were
identified. The most important risk factors asstexlavith the development of lumbar disc
herniation were the family history, lumbar loadidgin, work tempo and satisfaction with the
working time. The OR for the association betweanifiahistory and development of lumbar
disc herniation for the age group above 40 yeatswals 5.94 (95% CI: 1.04-34.10). For the
lumbar load OR was 9.68 (95% CI: 2.91-32.18). Ritote effect of moderate exercise and
sleeping on the hard bed were confirmed by the OB&R4al (95% CI: 0.25-0.87) and 0.23 (95%
Cl: 0.07-0.78) respectively. In addition, the studgntified that a low BMI and being an athlete
can be potential risk factors for the early develept of lumbar disc herniation.

Conclusions Several factors associated with the developmieluinabar disc herniation
were identified including family history, lumbardd, sleeping on hard bed, work satisfaction

and work tempo. Additional research is needed\estigate the specific aspects of work



conditions leading to lumbar disc herniation asdntidence and prevalence in different

populations such as athletes and different agepgrou



1. Introduction

A herniated disk, also called prolapsed, ruptuneslipped disk is a protrusion of the disc
beyond its natural borders. The most common symputiotine lumbar disc herniation is the low
back pain which is radiating into one leg [1-2]t&fthe headache, back pain is the second most
common neurological disorder in the United StaB¢sAccording to the Center of Disease
Control (CDC) back problems are the second mostnoomcause of disabilities (16.5% of all
disabilities) after the arthritis and rheumatisrii.GP6 of all disabilities) in the USA [4]. For low
back pain Americans spend $50 billion each yeackRein is considered as the leading cause
of job-related disability [3]. A study held in 208%owed that industrial accidents causing
lumbar back strain are frequent and are of majoses of absenteeism in Tunis. These accidents
most commonly occurred in the morning, often beeaafighe handling of heavy loads. They
cause lesions of variable importance, such asesdipiisc hernia in 40% of cases. The average
duration of absenteeism due to this problem wasd23g a year per patient in Tunis in 2004 [5].
Severe and durable lower back pain is a major gooirsick leave, invalidity or loss of
employment in France [6].

There are two approaches of treatment for the lurisa herniation. The first,
conservative approach includes a bed rest (< 3)dayalgesics, anti-inflammatory drugs and
physiotherapy [1]. A study showed that among pa&di@nth acute sciatica within one year one-
third undergoes operation and only 29% of thenyftdcover [7]. Another type of the
conservative treatment is the epidural nerve bjagkA study that compared the epidural
injection with the discectomy found that among @atis with an epidural injection only 42%-
56% had reduction of symptoms compared to 92-98#hardiscectomy group [8]. The second
approach of the treatment is the operative treatf@nThere are several techniques for the
surgical treatment such as the endoscopic discgcamoh microdiscectomy. Complications from
these surgeries include infections, nerve rootri@g) cerebrospinal fluids leak and great vessel

or intestinal injuries [1].



A qualitative study among the Norwegian generalytajon showed that only a small
part of the respondents had current knowledgewtdack pain and their health consequences.
Lack of education is the most important factortfee lack of knowledge. Development of
effective methods to promote adequate self-cardraatinent and also reduction of the risk of
chronic low back pain in the lower-educated grosipsuld be a top priority [9]. The problem of
managing back pain might be reduced by public etutérough the promotion of appropriate
health education messages. A study that evaluhgduality of internet information about
lumbar disc herniation found that less than 10%eéstigated web sites contained high-quality
information. Majority of the sites did not includepropriate information and more than one-
third provided information for secondary commergjains. Professional education of general
practitioners is also needed to update them imbst effective ways of back pain management
[10].

Several studies investigated the associations legtwessible risk factors and the
development of lumbar disc herniation in differeatintries (Appendix 1). The significant
associations have been discovered between fansilgri lumbar load, hard-working, time
urgency, age, smoking and lumbar disc herniatidnl@]. Other risk factor for this disease are
aortic atherosclerosis and stenosis of the feealitegies of the lumbar spine [16], as well as the
shape of the vertebral body margin [17]. Some geif@ttors such as vitamin D receptor gene
and aggrecan gene are also found to be associdtetimbar herniation [18-19]. Physical
exercises and sleeping on the hard bed could liegbree factors against the development of
lumbar disc herniation [12]. The MUSIC (Musculoaugal Intervention Centre)-Nortallje cohort
study conducted in the Sweden investigated seaspadcts of low back and neck pain including
the psychosocial factors and the physical activye of the most important protective factors
identified in the study was moderate physical dgtiwalidated instrument were used during

that study [14-15, 20-29].



Rationale of the study

In Armenia there is no accurate data about thegbeece and incidence of the lumbar
disc herniation, as well as data on associatechédxsism or disability. Furthermore, no study
investigated the risk factors for developing lumdisc herniation in Armenia. The aim of this
study was the evaluation of the risk factors aféotimodificators of lumbar disk herniation in

Armenia with the ultimate aim to reduce the incickeof lumbar disc herniation.

Research questions
1. What were the risk factors for developing lumbacdierniation in Armenia?
2. What were the effect modifications between riskdexfor developing lumbar disc

herniation in Armenia?

2. Methods

Study design

The study had a retrospective case-control studigdeThe case-control method is
relatively quick and relatively inexpensive [30-3It] addition, this design requires fewer
subjects than other studies and poses minimal teshao participants [30-31]. It gives an
opportunity to study different potential causesisk factors of a disease [30-31]. Limitations of
the design is that information on the past exposuosed which sometimes is hard or almost
impossible to validate [30-31]. The selection af #ppropriate control group may be difficult for
the case-control study method and should be daréutly [30-31]. The design does not allow

to determine the prevalence of the disease byxpesere [30-31].



Study population
The target population was the patients who wereitéehito the Department of
Neurosurgery of the Michaelyan Institute of Surgieoyn 2007 to 2010Caseswere patients
with an established diagnosis of lumbar disc héionaControls were patients from the same
hospital but without an established diagnosis oftdar disc herniation.
Inclusion criteria (for cases):
» All patients from the Department of Neurosurgeryha Michaelyan Institute of Surgery
from 2007-2010 who had a surgery with the diagnotlambar disc herniation
Exclusion criteria (for cases):
» Patients without appropriate contact information
Inclusion criteria (for controls):
» All patients from all departments from 2007-201M€haelyan Institute of Surgery without
a diagnosis of lumbar disc herniation.
Exclusion criteria (for controls):

» Patients without appropriate contact information

Sampling frame

Medical records for the years 2007 to 2010 of Mahan Institute of Surgery were used
to obtain the list of patients and their contaébimation. Thestudy population was selected
through the simple random sampling from this Fstients’ names were entered into an Excel
sheet and were selected randomly using a Randorberugenerator (Add-on software in
Microsoft Excel 2007). Data collection was starfean the beginning of the list. If the
participant refused to join the study, the nexpoeslent was selected and contacted, until the

desired number of sample was reached. For the sasiga calculation the Epilnfo StatCalc was



used for the unmatched case-control study desigh §veral studies showed that the family
history is one of the most important risk factar developing lumbar disc herniation [11-13].
Family history is defined as having a parent, begtkister or a child with lumbar disc
herniation. Therefore, this factor was selectethasnain exposure of interest for the calculation
of the sample size. The estimation of the expostineterest (29.2% for cases and 10.3% for
controls) was based on a single, large case-casttrdly conducted in China [12]. The sample
size was calculated considering 95% confidencevate80% power and 1:1 ratio of cases to
controls and resulted in 158 patients in total¢@Ses and 79 controls). Finally, considering the
potential non-response rate of the telephone ien/(30%) the sample size was increased to

226 in total or 113 respondents for each group.

Study variables

» Dependent variable was the presence of the lumibamhérniation.

* Independent variables included demographic chaistits (age, gender, marital status,
education), the family history, presence of a paseffered a myocardial infarction before
age of 60, body mass index, smoking history andhalkcuse, physical activity levels,

sleeping on a hard bed, lumbar load and factoate@lto the psychosocial work demand.

Data collection

Data was collected through the telephone intervieiils the participants. The
guestionnaire for telephone interview is attachethe Appendix 2. The interview tool contained
guestions related to patient demographic factogs,(@ge, gender, marital status, education),
potential risk factors identified through the la&ure search (e.g., family history of lumbar disk
herniation, height, weight, smoking history, alcbhaee) and questions related to current and past

working (occupational) history, working conditioasd psychosocial work demand — all adapted



from the MUSIC questionnaire, a validated questeorendeveloped in Sweden [22-24, 27-29].

Data obtained from the interviews was entered antomputerized database.

Statistical analyses

All analyses were done using STATA computer sofer@ersion 10.1, StataCorp LP).
Categorical variables were compared using chi-sgtest. For continuous variables assumptions
of normality were checked and then the t-test vaesluFor other continuous variables that were
not normally distributed, non-parametric Wilcox@mk-sum (Mann-Whitney) test for
independent samples were used to assess differenitEsmeans across cases and controls. In
order to measure the strength of associations leet@ependent and independent variables and
to check for the potential effect modificationsveeén the independent variables, multiple

logistic regression analyses were applied. .

Ethical considerations

The project was reviewed and approved by the IRBroitee of the American
University of Armenia. The permission to use the MO instrument for the study purposes has
been obtained from the Nortallje study investigatmirthe Karolinska Institutet, Sweden. An oral

consent form (Appendix 3) was used for obtainingeaments for the telephone interviews.

3. Results

Descriptive data
In the Department of Neurosurgery of the Michaellyastitute of Surgery 645 patients
had operations for a lumbar disc herniation fromuday 1, 2007 through December 31, 2010

(n=171, 175, 138 and 161 operations in years 20@D10 respectively). From the list of



patients with lumbar disc herniation obtained fribra hospital archives, 147 persons were
randomly selected as cases. For 32 patients thitaatanformation was wrong or missing. For

the remainingl15 patients, 113 completed intervi@ugfused to participate) was received
resulting in a response rate of 77% among the chsaisg a similar procedure, 145 surgical
patients (that did not have lumbar disc herniatisaje randomly assigned to the control group.
Out of those 145, 115 completed interviews weraiolkd (26 patients’ contact information was
wrong or missing; 4 patients were not alive dudaga collection). None of the controls subjects
refused to participate, resulting in an overalpresse rate of 78%. All subsequent analyses were

performed using complete interview data from 118esaand 115 controls.

Unadjusted analysis of demographic, health and otmeharacteristics

The comparisons of the characteristics of the spahulation between the cases and
controls with the associated odds ratios are pteden Table 1a-c. The mean age of the total
study population was 48 (SD=12.60) years with #drege from 21 to 87 (borderline significant
between the groups). About 60% of participants vmeate (63% of cases and 56% of controls).
Mean height was 170cm (SD=8.47) among the case6%umd (SD=8.82) among the controls
(p=0.03). Approximately 33% (76) of the study pegants were current smokers from which 43
among cases (38%) and 33 among the controls (298&)djusted analysis also showed that
there is a statistically significant associatiobw®en marital status and development of lumbar
disc herniation (Table 1a). “Divorced” and “widowegtoups were collapsed because two
groups were identical. The ORs for disc herniatomparing “single” and “married” groups to
the divorced and widowed group were 4.19 (95% @5414.09) and 3.52 (95% CI: 1.43-8.65)
respectively. Employed people (including farmingl @easonal work) had a 4.66 times higher

odds of developing lumbar disc herniation than ¢hibst are unemployed (95% ClI: 2.29-9.48).



The odds of developing lumbar disc herniation amitwege who have family history
(parent, brother, sister or child with lumbar dmgeniation) was 4.39 times higher than among
those who did not have family history (95% CI: £17/029). The crude OR for the association
between development of lumbar disc herniation akthg part in sport competitions was 2.40
(95% CI: 1.07-5.35). The estimated OR for the asgion between moderate regular exercise
and development of lumbar disc herniation was (9886 Cl: 0.25-0.87), suggesting a
protective effect of exercise. Statistically sigraiht differences were found between the job
tempo groups where the four groups of were ideatids working with “low and constant
tempo”, “modest and constant tempo”, “high and tamistempo” and “varying work tempo”.
Using “Varying work tempo” as a reference groug @Rs were equal to 5.67 (95% CI. 1.84-
17.49), 2.53 (95% CI: 1.08-5.95) and 5.89 (95%2C18-15.93) respectively for the groups from
low to high tempo. Other variables significantl§felient between the groups included other
work characteristics such as bending or turningpénsame fashion during work and lumbar load
of carrying object that weight 5-15 kilogram andremthan 15 kilograms (Table 1a).

No significant differences were found in the psysdmal characteristics such as
accommodation, household finances, housework, cowith friends and contact with relatives
(p>0.05, Table 1b). Similarly, no significant diféaices were observed in the characteristics of
work conditions such as satisfaction with workimge, overtime work, break during the work,
extra work, possibilities for change in work andgibilities to learn something new in work
(p>0.05, Table 1c).

Q-norm plots showed that variables height, weiBM) and age were approximately
normally distributed. The Q-norm plot for heighivided in Figurel. The Q-norm plots for
variables weight, BMI and age were similar (datastmwn). We used Lowess smoother for the
variable of age and identified difference in deypeh@nt of lumbar disc herniation between
populations below 40 years old and above 40 yddr@~@gure 2). Following this finding, all

adjusted analyses were done for two categoriesyé4ds old and below” and “above 40 years
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old”) separately. There were 63 patients were ényitbunger group (29 control and 34 cases) and
165 patients were in those above 40 (86 contrals/@cases).

Statistically significant differences were foundnreans for variables height and age for
patients above 40 years old. Having lower age aglukeh height (p<0.05) was found to be a risk
factors for developing lumbar disc herniation.

All variables that were identified as significantlifferent between the cases and controls
(such as height, age, marital status etc.) and logreally related were tested for correlations to
reduce the collinearity in the future multivariabbdgistic regression models. Patients reporting
modest exercise 10 years ago also tended to neyalest exercise 15 and 20 years ago
(Pearson’s correlation coefficient was 0.85 betwibem). Thus, only modest exercise 10 years

ago was considered for the inclusion into the kigiegression model.

Adjusted analysis

For adjusted analyses, all variables with p valass than 0.25 and all other potential
confounders known from the literature were inclutged the multiple logistic regression model.
As noted above, models were constructed for twopadjent groups: those who wet40 and
those >40 years old at the time of interview. Noh#he potential risk factors were independent
predictors of developing lumbar disk herniatiorihe group of patients who werd0 years old.
For the age group above 40, factors independessigcated with the development of lumbar
disc herniation included the family history, lumt@ad, work tempo, satisfaction with working
time, age and sleeping on the hard bed (Tablet®.pFvalue of the Hosmer-Lemeshow
goodness-of-fit test of the final model was 0.4PBe highest OR was observed for different
categories of work tempo, followed by lumbar lokhily history and job satisfaction. After
adjusting for other variables in the model, pasesith a family history of lumbar disc

herniation had about 6 times higher odds of dewetplumbar disk herniation than those



without (OR=5.94, 95% CI: 1.04-34.10). Crude ORIémmbar load (carrying objects more than
15kg) changed from 4.00 (95% CI: 2.10-7.60) to %8 CI: 2.91-32.18) which means that
people who had lumbar load have 9.68 times highds @f developing lumbar disc herniation.
Patients who were not satisfied with their workiimge have approximately 4 times higher odds
of developing lumbar disc herniation (OR=4.09, 96%1.45-17.54) compared to those who
were satisfied. For work tempo variable ORs wengaétp 21.91 (95% CI: 3.22-149.03), 6.56
(95% CI: 1.34-32.07) and 18.43 (95% CI: 2.80-12) r2gpectively for the groups from low to
high tempo compared to those who were working nyiag tempo. After adjusting for other
variables in the model, sleeping on the hard beafgosed to soft bed) was identified as
protective factor (OR=0.23, 95% CI: 0.07-0.78). Tider age was also found to be a protective

factor (OR = 0.98, 95% CI: 0.86-0.99.

4. Discussion

The study identified several risk factors assodiatéh the development of lumbar disc
herniation in Armenia. The results supported presistudies performed in other countries such
as Japan, China and Croatia identifying for exartipgefamily history as one of the most
important risk factors [12, 33-35]. The differendetween the ORs from different studies are
most likely due to the adjustment by different éastand characteristics of baseline populations.
A case-control study by Matsui et al. conductedapan among 18 years old and below
identified that the OR of developing lumbar discriiaion was 5.61 for people who had family
history [34].A case-control study in China condulchy Zhang et al. identified that patients who
were 30-55 years old and had the family history hisiches higher odds of developing lumbar
disk herniation, than those without [12]. Althoute current study did not investigate any
genetic factor, past studies showed that the gepetymorphisms of vitamin D receptor and
interleukin-1 are associated with the disc degditer§l8, 36-37]. Inheritance is involving

multiple genes and have complex mode [38-39]. Tdusmay also explain the observed
10



differences between the risk factors and their miaga among studies conducted in different
countries.

Other important risk factor identified in the curtestudy was the lumbar load or carrying
objects that weight >15 kilograms (OR = 9.68) whigds consistent with other studies. Lumbar
load is the increasing pressure within the intéel@al disc and on annulus fibrosus. This
pressure can weaken annulus fibrosus, resultimghdimiation. In the study conducted by Zhang
et al. and Sun et al. OR of developing lumbar demiation among patients with lumbar load
were 2.13 [12, 35]. After adjusting by age in thesalies ORs were 1.98 for the group 30-50
years old and 2.90 for the people above 55 ye&is The differences between the magnitudes
can be explained by the differences in the deéinitf ‘lumbar load’, working conditions as well
as type of adjusted factors in various studies.

The present study identified that sleeping on tel lhed was preventive factor for
lumbar disk herniation — a finding consistent wather studies. For example, in the study by
Zhang et al., sleeping on the hard bed was a pnatefactor for the group who were above 55
years old [12]. Sleeping on a hard bed may progréater form support for the spine, reducing
localized pressure on intervertebral discs. Thiddoeduce the risk of the development of
lumbar disc herniation.

Several factors that were identified as signifidaninivariable analyses were not found
to be significant in multivariable analyses — alfirg that can be due to a relatively small sample
size. However, these factors also warrant moresinyations. For example, the current study
found that the moderate exercise 10 years ago s&xiated with almost 55% reduction of
probability of developing lumbar disk herniationtire total sample in each age group separately.
A similar result was observed for the total popolabf in the case-control study conducted in
China where, however, the probability was variesfi80 and 50% age groups below 30 and
30-50 respectively [12]. Moderate physical exerciseld strengthen spine muscles. This can

reduce pressure on disc and prevent from protrusidime disc.

11



Hard exercise was not found to be important agdigtive factor. Furthermore,
conducted survival analysis showed that people pdrticipated in sport competitions were
undergoing surgery in younger age as compareddgetivho were not into competitive sports
(data not shown). There was no any informationnaigg this in the reviewed literature.
However, it can be contemplated that strenuougtitefe exercises put spine under the pressure
and lead to the injuries of the discs and earkstetbpment of disc herniation. In the univariable
analyses the number of injuries in the past waasingly associated with the development of

lumbar disk herniation.

Limitations

One of the potential limitations of this study abble the non-differential
misclassification — asymptomatic cases could blided in the control group shifting the
measures of associations towards the null. Othtempial limitation of this study could be the
recall bias as cases were asked about the eventscathe time of surgery and some questions in
all respondents were asking about events up teafago. Patients whose contact information
was missing could be different from those who pgréited but it is unclear how difference could

impact the differences between the cases and ¢snifrany.

Conclusions and recommendations

The study identified several important factors agged with the development of lumbar
disk herniation in Armenia. Among patients who wab®ve 40 years old, these factors included
the family history, lumbar load, sleeping on haed owork satisfaction and work tempo.
Additional research is needed to investigate tleeifip aspects of work conditions leading to
lumbar disc herniation and its incidence and piavee in different populations such as athletes

and different age groups.
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Table 1a. Demographic, anthropometric and health clracteristics of the study population

Characteristics Cases Controls Od.ds P value
N=113 N =115 ratio
Gender Male* 71 65 1.00
Female 42 50 0.77 0.332
Age Mean = SD 46.18 £10.97 49.43+13.88 0.98 8.05
Height Mean + SD 170.36 £8.47 167.88+8.82 1.03 .038
Weight Mean + SD 79.56 +15.33 78.36 +15.32 1.00 .550
BMI Mean + SD 26.74+4.83 27.76 £+4.79 0.97 0.111
Divorced/widowed* 7 22 1.00
Marital status Married 94 84 3.52 0.006
Single 12 9 4.19 0.021
Education <10 years* 44 34 1.00
> 10 years 69 81 0.66 0.137
Employed No* 12 41 1.00
Yes 101 74 466 <0.001
Smoking No* 54 64 1.00
Yes 59 51 1.37 0.235
Never* 28 29 1.00
Monthly or less 42 50 0.87 0.680
Alcohol use 2-4 per month 27 23 1.22 0.615
2-3 per week 8 6 1.38 0.592
>3 per week 8 7 1.18 0.772
Diabetes No* 103 103 1.00
Yes 10 12 0.83 0.686
Hypertension No* 2 61 1.00
Yes 41 54 0.64 0.103
" No* 84 87 1.00
Heart condition Yes 29 28 107  0.819
Parent had infarction No* 87 97 1.00
before 60 years old Yes 26 18 1.61 0.161
Family history No* o 109 1.00
Yes 22 6 4.39 0.002
Taking part in sport No* 92 105 1.00
competitions Yes 21 10 2.40 0.033
Moderate exercise No* 92 77 1.00
10 years ago Yes 20 36 0.46 0.016
Hard exercise 10 No* 108 105 1.00
years ago Yes 5 10 0.49 0.201
Difficulty in Almost never* 82 60 1.00
sleeping or waking Sometimes 7 30 0.17 <0.001
up Often 24 25 0.70 0.288
Sleeping on a hard No* 85 97 1.00
bed Yes 28 18 0.41 0.001
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Injury with pain (at No* 35 105 1.00
least 7 days) Yes 78 10 9.09 <0.001
0* 35 106 1.00
L 1 28 4 21.00 <0.001
Number of injuries 5 3 4 6.00 0.005
in the past
3 9 2 13.50 0.001
4 and more 33 0 perfect
* reference group
Table 1b. Psychosocial characteristics of the studyopulation
Characteristics Cases Controls Od_ds P value
N=113 N =115 ratio
Bad* 16 18 1.00
Accommodation Not bad not good 38 39 1.09 0.824
Good 59 58 1.14 0.730
Bad* 47 45 1.00
Household finances Not bad not good 29 38 0.73 0.330
Good 37 32 1.11 0.750
Bad* 41 18 1.00
Housework Not bad not good 32 30 0.47 0.046
Good 40 67 0.26 <0.001
Bad* 19 16 1.00
Contact with friends Not bad not good 39 16 2.05 0.111
Good 55 83 0.56 0.126
. Bad* 11 10 1.00
Contactwith Q7 2 d not good 38 16 216 0.146
relatives
Good 64 89 0.65 0.362
* reference group
Table 1c. Characteristics of work conditions of paticipants
Characteristics Cases Controls Od.ds P value
N =113 N =115 ratio
- . L No 29 14 1.73 0.139
Satisfied with working time Yoo~ 75 60 1.00
Almost never* 59 40 1.00
Working overtime Sometimes 11 13 0.57 0.225
Often 31 21 1.00 0.998
: No 9 1 7.14 0.065
Had a break during work Yoo~ 92 73 1.00
Had extra work during last 3 No 77 65 0.44 0.057
years alongside current job Yes* 24 9 1.00
Yes to large 15 - 1.00
R ) extent*
Possibilities fEr change in “5575 certain extent 40 37 050  0.181
wor To a small extent 10 5 093 00923
Not at all 36 25 0.67 0.450
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Yes to large

N 14 18 1.00
N extent
Sg’rﬁza'ﬁ’r':g'ise J\?iLejvg‘rk To a certain extent 44 34 166  0.229
To a small extent 13 5 3.34 0.058
Not at all 30 17 2.27 0.080
Similar way* 49 38 1.00
Carry out each work each day Certain variation 42 29 1.12 0.720
Large variation 10 7 1.11 0.849
Varying* 11 23 1.00
Work tempo Low 19 7 589 <0.001
Modest 40 33 2.53 0.033
High 31 11 5.67 0.003
Whole time* 2 1 1.00
Pressure in work Ofte.n 14 4 1.75 0.678
Sometimes 33 25 0.66 0.740
Never 52 44 0.59 0.672
. No* 53 37 1.00
Work requires to work fast Yes 48 35 0.96 0888
. No* 56 41 1.00
Work requires to work hard Yes 45 31 106 0845
Work requires large work No* 57 41 1.00
effort Yes 44 31 1.02 0.947
Have sufficient time to keep No* 7 2 1.00
up with work Yes 94 70 0.38 0.241
Easy* 23 16 1.00
How physically strenuous Somewhat trying 21 25 0.58 0.222
was work 5 years ago Trying 33 27 0.85 0.697
Very trying 32 22 1.01 0.978
Sat down during  Less than half* 71 44 1.00
work More than half 41 46 0.55 0.039
Work at screen Less than half* 104 80 1.00
Working More than half 8 8 0.77 0.615
time Vibrating floor Less than half* 103 84 1.00
More than half 10 5 1.63 0.388
Vibrating hand- Less than half* 109 88 1.00
held machinery More than half 4 1 3.23 0.298
Bending or turning in the No* 55 63 1.00
same fashion during work Yes 58 27 2.46 0.002
Lumbar load (carrying No* 58 76 1.00
objects that weight 5-15kg) Yes 55 18 4.00 0.000
Lumbar load (carrying No* 60 77 1.00
objects that weight >15kg) Yes 53 17 4.00 <0.001

* reference group
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Table 2. Multiple logistic regression of developindumbar disk herniation among patients

more than 40 years old (n = 112)*

Predictors Unadjusted OR  Adjusted OR (95% o value
(95% CI) Cl)
Sleeping on a hard No* 1.00 1.00
bed Yes 0.41 (0.24-0.72) 0.23 (0.07-0.78) 0.018
Family history No* 1.00 1.00
Yes 4.39 (1.70-11.29)  5.94 (1.04-34.10) 0.046
Satisfied with No 1.73 (0.84-3.56) 4.09 (1.13-14.77) 0.031
working time Yes* 1.00 1.00
Lumbar load No* 1.00 1.00
(Caxg'igﬂtoﬂzitg)that Yes 4.00 (2.10-7.60)  9.68 (2.91-32.18)  <0.001
Varying* 1.00 1.00
Work tempo Low 5.89 (2.18-15.93)  21.91 (3.22-149.03)  0.002
Modest 2.53 (1.08-5.95) 6.56 (1.34-32.07)  0.020
High 5.67 (1.84-17.49)  18.43(2.80-121.27)  0.002
Age 0.98 (0.96-1.00) 0.92 (0.86-0.99) 0.031

*Hosmer-Lemeshow goodness-of-fit test p value 428.for the model.
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Figure 1: Q-norm plot of height (cm)
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Appendices

Appendix 1. Risk factors of development of lumbar tsc herniation from different studies

Risk factors RR (95% CI) OR (95% CI)

Family history (1_9?2,.-%.53)
High triglycerides (1_34?3?_55)
High blood pressure (1_111'?341)

High cholesterol (1.116?5.44) (1.124?2.55)
High LDL cholesterol (1_121'?2_05)
Increased carotid intima-media thickness (1. 1(1)'_62_30)
Diabetes (1_117.5-312.98)

Having a parent who suffered a myocardial 1.13

infarction before age of 60 (1.02-1.26)

Physical exercise and sport (protective) (0_23,'-%_77)
Hard bed (protective) (0.2%—?).63)
Lumbar load (1_722'-12_64)
Smoking (1.0(1)'-11.20)

References: [11-15]
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Appendix 2. Interview instruments (English and Armenian versjon

English Versior guestionnaire # ID# Casex Controlo
Date of interview (dd/mm lyy)

Beginning of interview (hh/mm)  erdnderview (hh/mm)
ONLY for CASES

Date of surgery (dd/mm lyy)

. What is your date of birth? / / 99.0 Refused to answer

. Circle gender of respondentAsk only if unable to identify.)
.oOMale loFemale

. What is your level of education?
.olncomplete secondary (up to 8 years)
.0Complete secondary (up to 10 years)
.0 College (2 years)

.0 Institute/ university (5-6)
.oPostgraduate

.00ther (please, specify) ---------

88.o Don’t know

99.0 Refused to answer

4. What is your marital status?
1.oSingle

2. oMarried

3. o Divorced

4. oWidowed

99.oRefused to answer

5. How many people live in your family, including ypu?

OO WNPEFPW ON -

1. 99.oRefusal

6. What is your average weight in  6a. What is your average weight before

kg? diagnosis?
88.0 Don't know 88.0 Don't know
99.oRefusal 99.0 Refusal | (FOR CASES ONLY)

7. What is your average height in cm?

88.o Don’'t know 990Refusal

8. Did any of your parents, brothers or sisters ochildren ever have problem of
spine (lumbar disc herniation).
l.oYes OoNo  88o Don’t know 990Refused to answer

9. Did any of your parents suffer a myocardial infaction before age of 607?
l.oYes OoNo  88o Don’t know 990Refused to answer



10. Have you ever been diagnosed with diabetes?
l.oYes OoNo 88.oDontknow 99oRefused to answer

11. Have you ever been diagnosed with high blood ggsure?
1l.oYes OoNo 88.oDon'tknow 99oRefused to answer

12. Have you ever been diagnosed with any heart adition (angina, infarct)?
l.oYes 0o No 88aoDontknow 990Refused to answer

13. Have you ever injured your lower back due to amccident or similar and as a
consequence had pain which has continued for at Istasseven days?
1. o Yes If yes, then how many times?
2. o No
99.oRefused to answer
In the following questions, we ask you to pick anenber from 1 to 7, that best describes your
situation, where 1 is very bad and 7 is very good

Overall, what do you think about (14-20) Very bd Very good
14. Your accommodatior 1 2 3 4 5 6 7

15. Household finance 1 2 3 4 5 6 7

16. Houseworl 1 2 3 4 5 6 7

17. Contact with friends 1 2 3 4 5 6 7

18. Contact with relatives 1 2 3 4 5 6 7

19. Who is your current employer (before diagnosi§OR CASES)? (f Not working then go
to question 36)

0. o Not working

1. o Government authority

2. o Private company/organization

3. o Self-employed (including farming and seasonal Wwork
4. o Other:

99.oRefused to answer

20. What is your occupation?

99. 0 Refused to answer

21. What are your normal working hours in your present job (before diagnosis FOR
CASES)?

1. o Day work (between 6:00 to 18:00)

2. o Evening work (between 18:00 to 22:00)

3. o Night work (between 22:00 to 6:00)

4. o Other:

99.oRefused to answer

22. How many hours per week you are working (befordiagnosis FOR CASES)?
oB@fused to answer

23. Are you satisfied with your current working time (before diagnosis FOR CASES)?
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1. oYes
2. o No
99. oRefused to answer

24. Do you ever work overtime in your current job pefore diagnosis FOR CASES)?
1. o Never or seldom work overtime
2. o Work overtime a few times per month
3. o Often work overtime
99.oRefused to answer

25. Do you have any breaks during your work time (efore diagnosis FOR CASES)?
1. oYes
2. oNo
99.oRefused to answer

26. Have you at any time during the last 3 years libany extra work alongside your current
job (employment) (preceding diagnosis FOR CASES)?

1. oYes

2. oNo

99.oRefused to answer

27. Do possibilities exist at work for changes inour work, e.g. swapping work tasks with a
colleague or some form of job rotation (before diagosis FOR CASES)?

1. o Yes, to alarge extent

2. o To a certain extent

3. o To asmall extent

4. o No, not at all

99.oRefused to answer

28. Does work give you the possibility to learn soathing new and to develop in your
occupation (before diagnosis FOR CASES)?

1. o Yes, to alarge extent

2. o To a certain extent

3. o To a small extent

4. o No, not at all

99.oRefused to answer

29. How do you carry out your work tasks each daybefore diagnosis FOR CASES)?
1. oIn asimilar way each day
2. o With certain variations in work tasks from dayday
3. o With large variations in work tasks from day to/da
99.oRefused to answer

30. What is typical tempo in your present job on aaormal work day (before diagnosis FOR
CASES)?

1. o A high and constant work tempo throughout the witzy

2. o A modest and even work tempo throughout the whale

3. o Alow and constant work tempo throughout the witzg

4. o A varying work tempo with certain periods of higgmpo, and others with modest and

low tempo during work days
5. o Other:
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99.0Refused to answer

31. Do you have such time pressure in your work thianakes it difficult to keep up with
your work tasks (before diagnosis FOR CASES)?

1. o Almost the whole time

2. o Often

3. o Sometimes

4. o Never

99.oRefused to answer

1. Yes, 2. Yes, 3. No, 4. No, 99. Refused
often sometimes seldom almost to answer
never

32. Does your job require that you
work very fast (before diagnosis 1 2 3 4 99
FOR CASES)?

33. Does your job require that you
work very hard (before diagnosis 1 2 3 4 99
FOR CASES)?

34. Does your job require too large
a work effort (before diagnosis 1 2 3 4 99
FOR CASES)?

35. Do you have sufficient time to
be able to keep up with your work
tasks (before diagnosis FOR
CASES)?

36. How physically strenuous did/do you normally fid your work to be at present, 5, 10, 15
and 20 years ago? Please pick one number from 620, that best describes your situation,
where 6 means no effort at all, e.g. lying on a beghd 20 is maximum effort, e.g. running as
fast as you can for a longer distance.

At present 5 years 10 years 15 years 20 years

ago ago ago ago
_ Not working 0o 0o 0o 0o 0o
6 60 60 60 60 60
7 Very, very easy [ 70 70 70 70
8 8o 8o 8o 8o 8o
9 Very easy C1 90 90 90 90
10 10o 100 100 100 100
11 Quite easy 1 11o 11o 11o 11o
12 120 120 120 120 120
13 Somewhat trying 3 130 130 130 130
14 140 140 140 140 140
15 Trying 150 150 150 150 150
16 160 160 160 160 160
17 Very trying 170 170 170 17o 170
18 180 180 180 180 180
19 Very, very trying 19 190 190 190 190
20 200 200 200 200 200
Refused to answer 99 990 990 990 990
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Next few questions are about your work conditionstgoresent, 5, 10, 15 and 20 years ago.

1. Not at all

2.Y, of the time

3.1/2 of the time

4. %, of the time

5. Whole time

6. Not working

99. Refused to answer

37. How large a part of your working day At 5 years 10 years | 15 years 20 years
has/had been working where you sat down present ago ago ago ago
to do your job? 1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
38. How large a part of your day do/did you At 5 years 10 years | 15 years 20 years
work at screen (e.g. a computer screen or present ago ago ago ago
similar)? 1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
39. How large a part of your day do/did you At 5 years 10 years | 15 years 20 years
work on a floor or seat that present ago ago ago ago
vibrates/vibrated (e.g. car, boat, flying, 1 1 1 1 1
tractor, and truck)? 2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
40. How large of your working day do/did At 5 years 10 years | 15 years 20 years
you work with hand-held machinery that present ago ago ago ago
vibrates/vibrated or shakes/shook (e.g. 1 1 1 1 1
drilling machine, grinder, rivet gun etc.)? 2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
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For Q# 41-43

1. Almost never/never
2. 1-3 days per month
3. 1 day per week
4. 2-4days per week
5. Every working day
6. Not working

99. Refused to answer

For Q# 44 & 45
1. Almost never/never
2. 1-3 days per month
3. 1 day per week
4. 2-4 days per week
55 days or more per week
99. Refused to answer
0. Not addressed

41. In your work, do/did you have to bend | At present | 5 years 10 years | 15 years 20 years
or turn round in the same fashion for a ago ago ago ago
number of times each hour? 1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
42. Do/did you lift or carry objects that At present | 5 years 10 years | 15 years 20 years
weigh roughly 5-15 kg? ago ago ago ago

1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
43. Do/did you lift or carry objects that At present | 5 years 10 years | 15 years 20 years
weigh more than 15 kg? ago ago ago ago

1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
To what extent have you undertaken the At present | 5 years 10 years | 15 years 20 years
following activities at the following time ago ago ago ago
points? 1 1 1 1 1
44. Regular modest exercise? 2 2 2 2 2
Modest exercise is considered to be sport,
fitness training or strenuous spare-time 3 3 3 3 3
activities for at least 15-20 minutes at a time, 4 4 4 4 4
so that you get a little warm (e.g. jogging, 5 5 5 5 5
cycling, gymnastics, dancing, tennis, riding pr
similar) 99 99 99 99 99

0 0 0

45. Regular hard exercise? At present | 5 years 10 years | 15 years 20 years
Hard exercise is considered to be fithess ago ago ago ago
training or physically strenuous spare-time 1 1 1 1 1
activities for at least 15-20 minutes at a time, 2 2 2 2 2
so that you become breathless (e.g. jogging, 3 3 3 3 3
cycling, gymnastics, football, handball 4 4 4 4 4
running or similar) 5 5 5 5 5

99 99 99 99 99

0 0 0
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46. Do/did you take part in sports competitions?
1. oYes
2. oNo
99.oRefused to answer
Type(s)
When

o Now o 5 years ago o 10 years ago o 15 years ago o 20 years ago

47. Do you have difficulty in sleeping or waking up
1.0 Never

2.0 Seldom / a few times a year

3.0 Sometimes / a few times a month

4. o Quite often / a few times a week

5.0 The whole time / every day

99.oRefused to answer

48. Did you sleep on the hard surface before diagais (now for controls)?
l.oYes

0.0 No

99.oRefused to answer

49. How often do you have a drink containing alcoH®

Never

Monthly or less

2 or 4 times a month

2 or 3 times per week

3 or more times per week

agrwnrE

50. On the days that you drink, about how many driks do you usually have each
day?

1. One, e.g. 1 cup of wine, or 1 bottle of beet tittle cup of cognac, vodka or liquor
2. Two

3.35

4. 6-9

5. 10 and more

51. Are you a current or former smoker?
0. Noo 1. Yes, Current 2. Yes, Formen

How many cigarettes per day

Duration years
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Thank you for your participation!
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Ypunpngh 2&p hpuhdwlp, npintn 1 «@un quin»-u £, huly 7-p «uin jud»np
Cunhwinip wodwdp, nnip hiyy upshp niutp(14-20)

Cwuwn Juwn Cwuwn quy
14. Qtp ptwjupwiuyhtt wuydwubukph dwuphtt 1 2 3 4 5 6 7
15. Ctmnwtikljwb pynigkh dwuht 1 2 3 4 5 6 7
16. Swp juwnwpyny wojpwnwipph dwuht 1 2 3 4 5 6 7
17.Culykpubkph htwn sthnt dwuht 1 2 3 4 5 6 7
18. Puptljwdutph htw sthyknt dwuht 1 2 3 4 5 6 7

19.0" £ hhdw 2bp gnpsunnmi (VULUSULELE 2UUUL wjunnpnynidhg wnwy):
(Ept 2Ev woluunnni muym wught) 36 huipghy)
0. o2td wpwwnnid
0 NMEnwlwbh dupdhuukpp
0 Ukthujut juquultpuynipmni (op. UML)
0 Ukthwut gnpé (Wkpwnju) hnnugnpénipiniup b ukqnuughtt wphtwwnwpnp)
. O [hpho:
99.o Ukpdnud
20. "y bp nmip wojuunnnid:

PwbdE

99 outpdnid
21. 0pn"tp b 2kp wohtwnwbipuyht dwdkpp (AUCUSULECE ZUUTULE
wjuinnpnonidhg wnwy):

1. o 8kpkljuyht wohuwwnwip (6:00hg 18:00)

2. o Bphlnyut wohtwnwip (18:00hg 22:00)

3. 0 Shokpwyhtt wpjuwnwp (22:00hg 6:00)

4. o Miphy:

99.o Ukpdnud
22. Cwpwpwljub puﬂl}f dud Ep nnip wppuwnmd (MULTQRULECD 2UUUL
wjuinnpnonidhg wnwy):
23.Mnip purjupupdu’s bp Akp tkpljughu wohunwipughtn dudbpm] (VULUQSULECD
2UUUL whunnpnynidhg wnwy):

1. oUpn

2. oflly

99.o Ukpdnud




24.Ymp pplk wpunwdwud u12}uu1mm°1[ bp 2t ubpluyhu wopwnwupnid
(MULUQUUESE ZUUUS whininpngnidhg wnwy):

1. o Bpplp jud hwqunbty

2. o Udhup uh pwth wuqud

3. o0Zwduwju

99.o Ukpdnud
25.2tn wpjupwinwiph pupwgpmu punguhenidutp mik’p (NULUQULELE ZUUUL
wjunnpnonidhg wnwy):

1. oUpn

2. oflly

99.o Ukpdnud
26.9kpohtt 3 nupyw phipwugpnid 2kp woiunwtiphti gniquihtn nL'uhgho]_ Ep hwbyjuy
wouwwnuip (wpnnpnonithg wnwe NMULTRULECD 2ZUUTL):

1. oUpn

2. oflly

99.o Ukpdnud
27. Qkp wonunuwbipnid ur't (hmhnunipynibintkph htwpun)npmpegni ik, op.
hwbdtwpwpnipjui hnjuwbtwlnid wpjpwwnulgh htwn (MULUSULESE ZUUUL
wjuinnpnonidhg wnwy):

1. o Ujn, o tu htwpwynpnipnibukpp

2. olpny htwpwynpnipnit ju

3. o £hs ku htwpwynpnipiniutbpp

4. o Ny, yynpyhuh htwpwynpnipintl sju

99.o Ukpdnud
28. 2tp wpjuwinwipp hhmpmt{npmp]moh wnuwjhu k unp pmukp unynpl) b wnwy qiuy
dwubwghnmpjui dky (MULUSULESE ZUU UL wjunnpnonidhg wnwy):

1. o Ujn, o ku htwpwynpnipinibukpp

2. olpny htwpwynpnipnit ju

3. o £hs ku htwpwynpnipiniutbpp

4. o Ny, yynpyhuh htwpwynpnipintl sju

99.o Ukpdnud
29. b'uzulhou Ep hpwljwbwginmd 2Ep wohwnwitipwghtt hwhdbwpwpmpiniutbpp wdku
op (MUNUQULEDP 2UUUS wjuinnpnonidhg wnwg):

1. oPbpwp tdwb wdkh op

2. o Npnowlh nwwuppbpnipnittpny onhg on

3. o Ukd mwppkpnipjniuttpny ophg op

99.o Ukpdnud
30. Unpuu wpluwrinubipughti opjw pipugpmu hswhuhs k 2bp wolunwiiph wkdyp
(MULUSUUESE ZUUUS whiwninpngnidhg wnwy):

1. o Pupdp b hwunuwnnit mbdy wdpnne opp
0 Uhghtt b hwjuwuwp wnbdw opdw pupwugpnid
0 8wdp b hwunwwnnit nbdy wdpnne opp
0 ®nthnjuynn nbdy, wpwg, vhohtt b guép mnbdy opdu pupwugpnid
. 0 Mpho:
99.o Utpdnud

OB wN

32



31. 2kp wojuwinwipnid umllulo E wyuyhuh dwdwbwljh Lupnmd /dudwbiuljh
uwhdwbwthwlnidutp/, np npdjupuginid £ Ep wupunuwluwiunipinibittph junwpnidp

(MULUQUUESE ZUUUS whininpngnidhg wnwy):

1. o Zwdwpuw wipunhwn

2. oZwduju
3. o Bpphdl
4. oBpphp
99.0 Ukpdnid

1. Upn,
hw-{wju

2.Upm,
Epplidi

3. Ny,

hwqunty

4. Ny, hud-
wpjw tppkp

99.
Ubkpdmid

32.2knp woluwwnwipp ululhmhgnl.od
E, np Inip wojuwinkp gwn wpwug

(MULvQuULErk ZUUUL
wjunnpnonulhg wnwy):

99

33. Qbp wolnwwnwipp ulmhmhgnl.od
E np Ynip wohiwntp own tnwnnih

(MUrveuULEre Zuuur
wjunnnpnonulhg wnwy).

99

34.Qkp woluwwnwipp 2w w gwp k
ywhwiugnd (MULUQULEE
2UU UL wjunnpnonidhg wnwy):

99

35. Tn1p pujupup dudwbuly

niik p 2Ep wojuwwnwpp
Juwnwpknt hwiwp
(MULUSQULErP ZUUUL

wjunnnpnonulhg wnwy).

99

36. hugpw it kp $hqhljuybu wljnh] hudwpnid Qbp wopunubipp Wkpluynudy, 5, 10,

15k 20wnmwph wnwy: vunpnud & punpkp 6-hg 20 pYtphg Ukyp, npp wdktwghown duny
Ypunpnoh 2tp hpwyhg&wlp, npuntn 6-p wjnhynipjut pmguljuynipiniuh k, op.
Zwughun wunybkip, hulj 2092 dwpuhdwy gwupkpp, op. wpwg Juqpp tpljunp

wnwpwénipnLl
Lkpjumdu | Swwph | 10 mwph 15wnwpp 20wnwupp

wnwyg wnwg wnwg wnwyg
_ 2h wojuunnnid Oo Oo Oo 0o 0o
6 60O 60 60 60 60
7 Cun, zmmhhzm 70 70 70 70 70
8 8o 8o 8o 8o 8o
szmhhzm 90 90 90 90 90
10 10o 10o 10o 10o 10o
11 Pwduljuthtt htown 11o 11o 11o 1l1o 1l1o
12 120 120 120 12o 12o
13 Npny suthny nddup 130 130 13o 13o 130
14 140 140 140 140 140
15 YdJup 150 150 150 150 150
16 160 160 160 160 160
17 Tuuwn ndJup 170 170 170 17 170
18 18o 180 180 180 180
19 Cwuwn, owuwnn ndduip 190 190 190 190 190
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20 200

200

200

200

200

Utipdnid 990

990

990

990

990

Zwonpn uh pumbh hupgkpp 2Ep wojuunnwiph vpouwnjuyph vwupl Ea Gkpjugniduy, 5, 10,

15 & 20 wnwph wnwp:
1. Udkulihti ny
2. Fudwtwljh ¥2dwup
3. Fudwtwlh 1/2 dwup
4. Fudwtwlh % dwup
5. Udpnne dudwtiwmlp
6. 9h wpuwwnnid
99. o Ukpdnud

37.2bLp wplnwwnwupwyht opjw nnp Uwub | LUbpywm | Swwph | 10wwph | 15wwph | 20wwph
kp tunwd wplhunnn: uiu wowp wnwp wnwp wowp

1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
38. 2kp wplnwwnwupwyht opjw nnp Uwub | LUbpywm | Swwph | 10wwph | 15wwph | 20wwph
bp woluwwnnd Eypwuh dnwn (op. u:{u mnf-‘? “11’;-112 “11’;12 “11"]]-12
hudwlwpgsh Eypwt): > > > > >

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
39. Qkp wolvwwnwbpwhtt opdu nop vwub | Lkpiwn | Swwph | 10wwph | 15wwph | 20wwph
bp wojuwnnid muwnwinjng dwljkpkup u:{u mnf-‘? “11’;-112 “11’;12 “11"]]-12
Jpu (on. Ukptuuynud, tunid b wyya ): > > > > >

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
40. 2tp wouwnwupwh opdu nop Uwub | Lkpiwn | Swwph | 10wwph | 15wwph | 20wwph
Ep wonwunmd dknph mwunwidnn Jud ulu wnup wnup wnup wnwp
ggtiginn Ubhrmithquttkpny (op. : : : 2 :
Znpundwi Ukpkuw b wyjb): 3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99

41-43hwpgkp 441 45hwupgkp

1. Zwdwpjw pphp 1.zudwpyu kppkp

2. Udunid 1-3op

2. Uduntd 1-3op
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CGupwipn lop
Cwpwpn 2-4op
Udtt wphu. op
2h wohuwinnid

o gk w

3. Cwpwpn 1lop
4. Cwpwpn 2-4on

5. Cwpwpn Sop b wyky
99.o0 Utipdnid

99.0 Ukpdnud @h JEpwpkpynid
41. Qtp moluwnwpnid knip tnyh duinyg Ubpljw | Swwph | 10wwph | 15Swwph | 20wwph
phpynud Jud ].lnl].ltlnlol.[ bp uh pwmlih jnudu wnwp wnwp wnwp wnwp
whqud Ukl duninud: 1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
42.ip pupdpuginid ud l.]pnl.oll bp Ubpjw | Swwph | 10wwph | 1Swwph | 20wwph
ptinubkp npnip Yonnwd ki 5-15Yq: ]nl_ldu umi”? umi”? um‘1112 um‘f?

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
43.%mp pupapughnud und pnt d bp Ubtphw | Swwph | 10wwph | 1Swwph | 20wwph
phnitn npnip Yopmid b wdbih pwit 15Yg: ]1“11[“ mnf-‘? “11’;-112 “11’;12 “11"]]-12

2 2 2 2 2

3 3 3 3 3

4 4 4 4 4

5 5 5 5 5

6 6 6 6 6

99 99 99 99 99
flppmoh Ep Juwnwpt) htwnbyjuy Utpljw | Swwph | 10wwph | 15wwph | 20wmwph
Jupdmpmitiikpp ipyws jnidu wnwp wnwp wnwp wnwp
dudwitmyuopowbitpnud: 1 1 1 1 1
44. Quimtuynp suhunp Jupdnmipinii:
Quthunp dwpdtwdwpgnipmit £ 2 2 2 2 2
hudwpynid vynpunuyhty, hunttku 3 3 3 3 3
dwpgnudubipp jud inwtinni
gnpdnnnipjnibtpp juunwpyws 4 4 4 4 4
wlktwphsp 15-20pnyk wmupunpdbe, 5 5 5 5 5
wjbigku np pipl pngbp (op. Jugp,
htswuujuqp, dupduwdwpgnipint, 99 99 99 99 99
wup, pkthu b ik tdwb
gnpénnnipjniuikp) 0 0 0
45. Quintuuynp Swip Jupdnipmniic Ltpw | Swwph | 10wwph | 15Swwph | 20wwph
Owbp dupdbwdwpgnipnit Ehudwpynid | pudu wnug wnug wnuig wnug
uynpuuyghl, $huntku dupgnudubpp jud 1 1 1 1 1
Enwtinnit gnpénnnipnitubpn juwnwupyus 2 2 2 2 2
wlktwphsp 15-20pnyk wmupungdbe, 3 3 3 3 3
wjbigu np 2kp pniyp Yupfh (op. Hwqp, 4 4 4 4 4
ZESwthy pobip, dwpdtwdwpgnipiul, 5 5 5 5 5
$nrnpn) pwnuyp b wyt wdwb 99 99 99 99 99
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| uynpuwdlikp) ‘ ‘ | 0 0 0

46. Uu1ui1u1119h°]_ tp uynpunuyhtt Upgnipjniutibph:
1. oUpn
2. ofly
99.o Ukpdnud
Stuwly(utip)n,

L pp

owydd oS5wnwphwpwe o0 l10wwph wnwy o 15wnwuph wnwy 0 20wnwph wnwe

47.n1p n1i1hgh°]_ bp ndjwupnipjnibitp ptubnt jud wpptwbwnt hbn juwqus:
1.0 Bpphp

2.0 Zuqunty / mupht vh pwtth whqud

3. o0 Bpphdt / wdhup Uh putth wtqud

4.0 Zmwiju / pwpwpn vh pwth whqud

5. o Utpughwwn / wdku op

88.0 2ghwntud

99.o Ukpdnud

48. Inip nown dwljipkuhp 1]_pu1° Ep put] whunnnpnonmuhg wnwe (Jutkph hudwp
hhuw):

1.0Um

0.0y

99.o Ukpdnud

49. b’y hwdwpmljuinipjundp kp nnip oqunugnpému jadhsp npp wupmbulynud k
wnhny:

1. oBpplp

2. o Udhup dtl jud wytih phy

3. o Udhup 2-4mtqud

4. o Cwpupp 2-3wuquu

5. o Cupwpp 3 jud wykih whqud

99.o Ukpdnud

50. Ujynhnj oquunuugnpsékihu, pul'u]'f pwdht nqkihg judhsp tp Fnip unynpupwp jaudnud:

1.0 1op. 1 pwduly ghih, ud 1 9hp qupbenip, Jud 1 thnpp pwdwly Yntyuly, onh Yud thyjnp
2.02

3.03-5

4.06-9

5.0 10k wybkih
99.o Ukpdnud
51. Fmip ubkpuynidu jud twjulhtinud b}uho]_ Ep:

0.1y o Upn  L'ubpjunuduo  2.'Vwjuljht o
Lwih’ uhquptn opuljuih
Npput dudwbtwly wnwnh

Clunphwljuynipini b Jwubulignippul hudup!
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Appendix 3. Oral consent forms (English and Armenian versions)
Oral consent form for telephone interview

Title of Research Project:

Risk factors of developing lumbar disc herniatinorArmenia
Explanation of Research Project:

Dear _ Mr/Ms , my name is Hayk Davtyaamla graduate student in the Master of
Public Health Program at the American UniversityAanenia and graduate student in the
Department of General Medicine at the Yerevan ¢edical University. | am asking you to
take part in a research study that College of Heatiences at AUA is conducting to identify the
risk factors of developing lumbar disc herniatidhe aim of this research is finding ways to
reduce the rates of lumbar disc herniation. Thearsh is conducted under the supervision of
faculty at the American University of Armenia. Ybave been included in the project since you
are one of the randomly selected patients, whoesgistered in the Michaelyan Institute of
Surgery. Your name was obtained from the recordataiaed by this hospital. The
administration of Michaelyan Institute of Surgegreed to support this project. Your
participation would be highly valuable for us. Tihterview will take approximately 20 minutes
of your time.

Risk/Benefits:

This study does not involve any kind of risks. Rgration or refusal will not affect the
medical care you receive. You will not receive amentives, financial or other direct benefits.
However, the obtained information will help us tpkre the risk factors for developing lumbar
disc herniation in Armenia, and develop prevenpoograms.

Confidentiality:

The information that you share will be confidentRlease, be assured that your name
and phone number will not be related to the infaromayou provide. Only | have access to the
list of names and phone numbers of the study paatits and this information is kept locked;
this list will be destroyed as soon as | finishadedllection. Your name and address will not be
presented in the questionnaire. Any information ttoa provide will be kept confidential and
only aggregated data will be presented in the figpbrt.

Voluntariness:

Your participation is absolutely voluntary. You cstop participating in the interview any
time you want, or you can skip any questions yoatwdou can freely express any opinion.
Participation or refusal will not affect the medicare you receive and will not have any other
consequences.

Whom to contact:

If you need more information about the study, pde@ds not hesitate to contact Dr.
Varduhi Petrosyan, Associate Dean, College of Headtiences: tel. (010) 51 25 92, e-mail:
vpetrosi@aua.am . If you feel that you were not treated fairly @rimed due to this study please
call Dr. Hripsime Martirosyan, The Human Researciministrator at AUA: tel. (010) 51 25 61
Thank you in advance.
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Oral consent form for telephone interview (Armenianversion)

ZEknwgnunpjul widuunwlp’

Gnunljuyhtt hwndwsh nnwowph dnndusdph qupqugdwt nhuljh gnpénuutipp
Zuyuunwiinid
ZEnwgnunpjul puguwnpnipniiip’

Pupl 2tq:, bd wuniub k Zuyl) Tudpjut: Gu Zujuunwih wdkphljjut
hudwjuwpwith Zwtpuyhtt wennewywhipjut dwghunpnuh spugph wjuwpunwljut
nipuh nruwiing b, htyybu twb unynpnid Bl Gphwth whnwlwt pdojuljui
huwdwjuwpuith wjuwpunuwlut §nipunid: Fhunwd bl QEq wyu hElnwgnunipjuup
dwutwljglint punpupny, (app Zujwunwith wdkphljjut hwdwjuwpuih
wnnnowuywhwljuwb ghinnipniuttph wlnyyntinp hpujubugunid £ huynbwpkpbnt
nnuwownph &nnyusdph qupqugdwi nhuljh gnpénuutpp Zuywunwind hsybu twl
huwyntwptpt] hhywinnipjut qupqugdut jutjuwpgtitnt dhgngubp: tp winiup
yuwwnwhwlwbunpkt ptiinpyt) £ Gphwith <<Uhpuybjjut>> Jhpwpnidulju htunhwnnid
pniddws hhjwunubph gnigwlhg <<Uhpuytjjut>> Jhpwpniduljut htunhwininh
ntjudupnipjut Ynnuhg potjjnynipinit uvinwbwnig htwnn: QEp wuntup b
htnwhinuwhwdwpp Yipggwsd E wyn hhwinuwungh wphihyhg: Ep dwubwljgnipiniup
owwn wpdtpwynp k Ubp hwdwn: Zupguqpniygp jubth dnn 20 pny ke
(Yhuly/Twhnyp

Uju htnwgnuinipjutip dwutwlgbiny Fnip nplk nhuljh skp nhunud:
Uwubwygnipiniup jud hpwdwpybip nphk ding sh winpununtw 2bp jud 26p
pniddwt Ypw: Zhknwgnunipjuiipn dwutwlghint nhypnid Fnip npbk wbdtwfub owh
sniubp nwluyl, hwjwpwgpyuws hudnpdughwt Joquh Ukq puguhwynt] nntwpwnph
&nnJusph qupquglut iywuwnnn gnpsnutbpp Zuyuwuwnwinid, husp Yoquh
Yuljuwpghhy Spugptph qupqugdwip:

Qununihmpmnit

Utq mpudwunpus hupnpdughwt juyuwhwywugh qununuh: Mugpnud B, tnkp
Junnwh, np QbEp wunitup b hipwpunuh hwdwpp sh Ygyh wyt hudnpdwghuyhly, npp nip
Junpuwdwnpbp: Uhwjt hbnwgnunuljut phuhtt hwuwukh Yihth dwutwlhgubph
wlniuttiph b hinwinuwhwdwpubph gwulp, npp jywhwywugh qununih, b Ynsusugyh
htwnwgnunipjut wjupnhg wudhpwyku htinnn: Qtp winiup b hwugk sku usgh
hwipguptpphinud, hull mpudwunpyus hudpnpldughwn qununh juywhyh b dhwygt
punhwipugws wpnynibpubpp Jukpuyugdkt qhynygnud:

Uwubwlgnipjui hpuyniup

Qbtp dwutwlgnipjniup wdpnnontipjudp judwynp L Swtjugws wyuhh nnip
Jwpnn bEp punhwwnt] hwpguqpnygp jud hpwdwpyb] wunwupwil] gutjugus
hwipg, npht skp nignid Wuwnwupowk), npp ny Uh puguuwljut hbwnbwtp sh nitubbw
Qbn jud Qbp pniddwt ypw: Fnip Jupng bp wmquun wpunwhwjnk) kp jupshpp:

M nhdby

Bpb nnip wykh oun mbnkjunynipjut juphp niitp juyywsd hbnwgnnnipyjut
htw, Jupnn Ep nhul] Ywpgnihh MEnpnuywiht wenpeuwywhwlwi ghnnipniuttph
pnitioh thnjuntjwht, htn. (010) 51 25 92busywhtu twh etk Jupsdnid tp, np
htwnwgnunipjut pupugpnid Qtq htwn juy sk Yipwpkpyt) Wwd hknwgnunipniip
Qtq Juwu k hwugpk] jupnn tp quiuquhwpl] Zujuwunwth wdtphljjut hwdwjuwpud,
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zphthuhdt Uwpunhpnuyyuthtt hEnbyjuwg hiphwdwpnyg (010) 51 25 61hw hwinhuwinid
t ZU.z-h Ephliuyh hwtdtwdnnniyh wndhthunpuwnnpp:

Lwiwybu sunphwljunipjni
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