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ABSTRACT

Background: The Nordic Musculoskeletal Questionnaire (NMQ) is one of the screening tools to assess pain
or discomfort of musculoskeletal disorders. It is widely used in various occupational populations. Many
previous studies investigated the reliability of the NMQ, but there are no evidences in Vietnam. Objective:
This study evaluated the test-retest reliability of the question about trouble with the locomotive organs in
the NMQ in Vietnamese physical therapists (VPTs). Materials and method: It was a cross-sectional study in
10 VPTs by a convenient sampling technique. An online questionnaire was distributed to all participants
twice times with a 7-day interval. They reported their musculoskeletal disorders during the last 12 months
and the last 7 days and been prevented from doing normal work because of their troubles. The test-retest
reliability of dichotomous data produced by the NMQ was accessed by using the kappa coefficient (k) and
the level of significance was set at a p-value of less than 0.05. Results: Among 27 binary choice items, there
were 5 items where k could not be computed as response were 100% negative on both testing occasions.
Eight items showed not significant correlation poor to moderate agreement (k < 0.40, p-value > 0.05).
Fourteen items showed substantial to excellent test-retest reliability (k = 0.74-1.00, p-value < 0.05).
Conclusion: The results suggest that the NMQ can be used with acceptable reliability for evaluating the
musculoskeletal disorders and labour risks among VPTs.
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1.BACKGROUND

Nearly four decades ago, Kourinka et al. [1]
developed the Nodic Musculoskeletal Ques-
tionnaire (NMQ) to assess the musculoskeletal
symptoms in ergonomic context and occupational
health. It was used widely as an indirect tool to
identify the musculoskeletal problems in different
occupational groups including physical therapists [2
- 5]. In Vietham, the NMQ was also used as a
screening tool to detect musculoskeletal disorders
in different sample populations such as nurses or
healthcare workers [6, 7]. Many previous studies
showed that the NMQ had good psychometric
properties to determine musculoskeletal disorders
[8]. However, the tes-retest reliability of the
guestionnaire about trouble with the locomotive
organs in the NMQ is unknown in Vietnam. To make
this questionnaire commonly used in Vietnam, one
study should be done. Therefore, the purpose of
this study was to evaluate the test-retest reliability
of the NMQ in VPTs. The reliability of a ques-
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tionnaire was considered as the consistency of the
survey results by using its test-retest reliability in
this study. Test-retest reliability is the degree to
which test scores remain unchanged when
measuring a stable individual characteristic from
the same person on different occasions [9]. In this
study, the evaluation of test-retest reliability of the
self-reported questionnaire was conducted on two
occasions. There is no evidence available to select
the time interval between questionnaire
administrations at occasion 1 and occasion 2.
Authors recommended that a retest interval of one
or two weeks is commonly used for the evaluation
of test-retest reliability, so a 7-day interval was used
inthe present study [9 - 10].

2. MATERIALS AND METHOD

2.1. Participants

Potential participants included all licensed
Vietnamese physical therapists (VPTs) at least 22
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years old working at least 5 days per week and 6
hours per day at hospitals. PTs who were unable to
work as physical therapist in the last 6 months and
had any past MSDs history of recent within a time
span of 1 year (e.g., experienced trauma or
undergone orthopedic surgeries without
associating work) were excluded.

2.2. Methodology

Study design: A cross-sectional study

Sample size: n = 10 VPTs who were working at 6
governmental hospitals (n = 7) and 3 private
hospitals (n = 3) in Vietnam by convenient sampling
technique.

Instrument: An online questionnaire about
trouble with the locomotive organs in the NMQ
consists of two parts. The first part is questions
about age, gender, weight and height. The second
part is 27 binary choice items for 3 questions
about trouble (ache, pain, discomfort) in 9 body
parts (i.e., neck, shoulders, elbows, wrist/hands,
upper back, low back, hips/thighs, knees and
ankles/feet). Instruction describes how to answer
the questionnaire and picture shows the
approximate position of the nine body parts
referred to in the questionnaire. To answer the
guestions, the participants are asked to rate “yes”
or “no” for each area to the following question:
“Have you at any time during the last 12 months
had trouble (ache, pain, discomfort, numbness)”
in - followed by a list of the nine body parts that
means an annual prevalence question. If they
mark “yes”, then they continue to rate “yes” or
“no” for the two questions “Have you at any time
during the last 12 months been prevented from
doing your normal work (at home or away from
home) because of the trouble?” as an annual
prevention question and “Have you any trouble at

any time during the last 7 days?” refers to a weekly
prevalence question.

Procedure: Test-retest reliability was assessed with
the questionnaire completed twice by self-
administration at a 7-day interval. An online
guestionnaire was created on Google Form and
then was distributed to 10 participants who were
self-administered within a 24-hour and returned
after completing. All participants were self-
reported all over again after one week.

Statistical Analysis: The Statistical Package for the
Social Sciences (SPSS) version 23.0 for Windows was
used to analyzed data. Descriptive techniques
including number, frequency or mean, percentage
(%) or standard deviation (SD). The test-retest
reliability of dichotomous data produced by the
NMQ was accessed using the kappa coefficient (k)
and the level of significance was set at a p-value of
less than 0.05 [11]. The proportion of observed
agreement (P,) for dichotomous data was
calculated with 100% representing perfect
agreement. Kappa (k) is a ratio expressed as:

P -P,
1-P,

In which, P_: proportion of observed agreement;
P.: Proportion of chance agreement

Range of k is -1.00 to +1.00 wherein k is O if
agreement equals chance, positive if agreement is
better than chance, equals 1.00 if perfect
agreement, and is negative if agreement is worse
than expected due to chance. When interpreting k
strength of agreement, values 0.80 - 1.00 are
considered excellent agreement, above 0.60
substantial agreement, 0.40 - 0.60 moderate
agreement, and less than 0.4 poor to fair
agreement [11].

kappa (k) =

3. RESULTS
Table 1. Sample Characteristics (n = 10)
Variables Frequency or mean Percentage or SD

Age (years) 27.9 2.81
Gender
Male 4 40%
Female 6 60%
Weight (kg) 54.8 6.94
Height (m) 158.2 4.21

The personal characteristics of the sample were
presented in Table 1. The mean age of the respondents
was 27.9 £ 2.81 years, with range of 23 to 34 years,
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with nearly equal distribution regarding their gender.
The mean weight and height of the respondents were
54.84+6.94kgand 158.2+4.21 mrespectively.
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Table 2. Data of test and retest the NMQ for each question applied to nine body part (n = 10)

Annual Prevalence Weekly Prevalence Annual prevention
1st 2nd 1st 2nd 1st 2nd
Variables assessment | assessment | assessment | assessment | assessment | assessment
Frequency | Frequency | Frequency | Frequency | Frequency | Frequency
(%) (%) (%) (%) (%) (%)
Neck Yes 7 (70) 7 (70) 6 (60) 5 (50) 3(30) 2 (20)
ec No | 3(30) 3 (30) 4 (40) 5 (50) 9 (90) 8 (30)
Yes 5 (50) 2 (20) 2 (20) 2 (20) 1(10) 1(10)
Shoulders =y ™5 (s50) 8 (80) 8 (80) 8 (80) 9 (90) 9 (90)
Yes 2 (20) 3(30) 1(10) 1(10) 0(0) 0(0)
Upper Back =y ™3 (s0) 7 (70) 9 (90) 9(90) | 10(100)* | 10(100) *
Elbows Yes 1(10) 1(10) 0(0) 0(0) 0(0) 0(0)
No 9 (90) 9 (90) 10(100) * | 10(100)* | 10(100)* | 10(100)*
. Yes 2 (20) 3(30) 2 (20) 2 (20) 1(10) 1(10)
Wrists/Hand |- ¢ (30) 7 (70) 8 (80) 8 (80) 9 (90) 9 (90)
Yes 7 (70) 7 (70) 1(10) 4 (40) 3 (30) 3(30)
Lower Back =y 1330 3 (30) 9 (90) 6 (60) 7 (70) 7 (70)

. . Yes 1(10) 1(10) 0(0) 0(0) 0(0) 0(0)
Hips/Thighs = ™9 (90) 9(90) | 10(100)* | 10(100) * | 10(100)* | 10(100) *
Knees Yes 3(30) 3(30) 1(10) 0(0) 0(0) 1(10)

No 7 (70) 7 (70) 9 (90) 10 (100) 10 (100) 9(90)
Yes 2 (20) 3(30) 1(10) 0(0) 1(10) 1(10)
Ankles/Feet =y ¢ 80) 7 (70) 9 (90) 10 (100) 9 (90) 9 (90)

*100% negative on both testing occasions

Table 2 showed data of the NMQ_ at the 1* and 2™ reported the same answers in 5 body parts (i.e.,
assessment for three questions applied to nine body shoulders, upper back, elbows, wrists/hands and
parts. For the first question related to the annual hips/thighs) in which elbows and hips/thighs were

prevalence, there were 4 body parts (i.e., neck, 100% negative on both testing occasions, while their
elbows, lower back and knees) that were reported answers differed in 4 remaining body parts. For the
the similarity on both testing occasions, while 5 last question related to the annual prevention, 7in 9

remaining body parts were reported the difference body parts were reported the same answers in
between test and retest. For the second question which upper back, elbows and hips/thighs were
according to the weekly prevalence, respondents 100% negative on both testing occasions.

Table 3. Test—retest reliability of the NMQ in physical therapists (n = 10)

. . Annual Prevalence Weekly prevalence Annual Prevention
Location of the pain
kappa p-value kappa p-value kappa p-value
Necks 1.00 0.002 0.40 0.197 0.21 0.490
Shoulders 0.40 0.114 1.00 0.002 1.00 0.002
Upper Back 0.74 0.016 1.00 0.002 * *
Elbows 1.00 0.002 * * * *
Wrists/Hands 0.74 0.016 1.00 0.002 1.00 0.002
Lower Back 1.00 0.002 0.29 0.197 1.00 0.002
Hips/Thighs 1.00 0.002 * * * *
Knees 1.00 0.002 0.00 * 0.00 *
Ankles/Feet 0.21 0.490 0.00 * 1.00 0.002

*A kappa coefficient and p-value could not be calculated
Level of significance p-value<0.05
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Reliability statistics for the NMQ was presented in
Table 3. Among 27 binary choice items for 3
questions, there were 5 items where k could not
be computed as response were 100% negative on
both testing occasions. Six items had k low (k <
0.40 and p-value >0.05, not significant correlation
poor to fair agreement), including 1 item in the
annual prevalence question for ankles/feet, 3
items in the weekly prevalence questions (i.e.,
lower back, knees and ankles/feet), and 2 others
in the annual prevention questions (i.e., neck and
knees) but high proportion observed agreement
as k is affected by prevalence and uneven data
distributions. Two items had not significant
correlation moderate agreement between the 1
and 2" timesin the assessmentincluding one item
in the annual prevalence question for shoulder (k
= 0.40, p-value = 0.114) and other one in the
weekly prevalence questions for neck (k= 0.40, p-
value=0.197). Moreover, the findings showed the
significant correlation substantial agreement
between two assessment times of 2 items in the
annual prevalence question for upper back (k =
0.74, p-value = 0.016) and wrists/hands (k = 0.74,
p-value = 0.016). The significant correlation
excellent agreement between the 1" and 2™
assessment in 12 items including 5 items in the
annual prevalence question (i.e., neck, elbows,
lower back and hips/thighs and knees), 3 items in
the weekly prevalence questions (i.e., shoulders,
upper back and wrists/hands) and 5 items in the
annual prevention questions (i.e., shoulders,
wrists/hand, lower back and ankles/feet), (k =
1.00, p-value=0.002).

4. DISCUSSION

Question about annual prevalence and annual
prevention had only 2 body parts that showed low
reliability, whereas there were 4 body parts in
weekly prevalence question had the lower
reliability statistics. To explain this, the test—retest
reliability with 7-day interval might affect the
results because it caused to increase the chance of
weekly prevalence differences.

For the questions about trouble with the
locomotive organs in the NMQ overall, excluding 5
items where k could not be calculated because
participants rated 'No' on both occasions, nearly
64% of the remaining 22 questions had high
strength of agreement (k>0.60 and p-value < 0.05,
significant correlation substantial to excellent
agreement on both testing occasions).
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Consistency with this, there were the evidence to
stated that the NMQ had good psychometric
properties for evaluating the musculoskeletal
disorders and possible associated psychosocial
and labor risks, and the researchers used the NMQ
[8]. One study was done in a group of 50
participants aged 20 to 75 years in Greece. The
results showed very good test-retest reliability for
almost all items (k > 0.81 and p-value > 0.001) and
rather good for 2 items addressing neck and elbow
disorders in the weekly prevalence question (k =
0.64 and p-value > 0.001) [12]. Kahraman T. et al.
[13] assessed the test-retest reliability of the NMQ
and the findings showed all items had moderate to
almost perfect reliability (k = 0.57 — 0.90 and p-
value < 0.001). Legault E.P. et al. [14] found that
range of Kappa value for 27 dichotomous
questions was 0.57 to 1.00. Palmer et al. [15]
reported that most of the items in the ques-
tionnaire showed a good level of agreement while
some showed excellent agreement.

Moreover, the popularity of the NMQ was
reported with over 259 publicationsin 42 different
countries that applied in three main sectors
including human health, manufacturing
industries and agriculture [8]. Many previous
studies used the NMQ to investigate the
prevalence and risk factors of work-related
musculoskeletal disorders among physical
therapists in different countries such as America,
Australia, Malaysia, Nigeria, the UK and Turkey [2-
5]. Therefore, this study was feasible as conducted
inasample population of VPTs.

This study might have some limitations. Firstly, the
self-administered questionnaire could have some
recall bias, so participants might forget to mention
all incidents of musculoskeletal pain during last 12
months. Secondly, binary choice questions might
have some response bias, so participants can
respond untruthfully leading to provide inaccurate
answer arises. However, participants in this study
were careful instructed the purpose and questions
of survey to ensure they can understand to answer
all questions. They had 24-hour to rate and
resubmit the questionnaire, so we believe that
they had enough time to participate in this study.
Furthermore, they were informed that their
personal information would not be divulged to
encourage honest responses.

5.CONCLUSION
The results suggest that the questionnaire about trouble
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with the locomotive organs in the Nordic Musculoskeletal
Questionnaire can be used with acceptable reliability for
evaluating the musculoskeletal disorders among

Vietnamese physical therapists. However, further studies
should be done to confirm and expand these findings in
a variety of occupational groups.
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n

Panh gia do lap lai cha bang cau hoi co-xwong-khép

n

I 4 °

Bac Au trén cac chuyénvién vatly trjliéu Viét Nam

TOMTAT

Lé Thi Thach Thao

DGt vdin dé: Bang cdu hdi co-xwrong-khdp Bdc Au lad mét trong nhifng céng cu sang loc duwoc si¥ dung réng
réi dé ddnh gid cdc réi loan co-xwong-khdp. Nhiéu nghién ciru dé ddnh gid dé tin cdy cia bdng céu héi nay
nhwng chua thdy cdc bdng chirng tai Viét Nam. Muc dich nghién ctru: Bdnh gid dé tin cdy bdng phwong
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phdp I6p lai cia bdng céu hdi co-xwong-khdp Bdc Au trén cdc chuyén vién Vat ly triliéu Viét Nam. Déituong
va phurong phdp nghién ciru: La mét nghién ciru cdt ngang trén 10 chuyén vién Vat ly tri liéu bdng ky thudt
16y mdu thudn tién. Mot bang cdu héi trure tuyén duwoc givi cho tét cé ngurdi tham gia hai lén cdch nhau 7
ngay. Hé s6 kappa (k) duoc ding dé tinh dé Idp lai cua bang cdu héi nay va mirc y nghia dwoc dét & p < 0.05.
Két qud: Trong s6 27 muc, c6 5 muc khéng thé tinh duwoc hé s6 k, 8 muc cho thdy méi twong quan khéng
ddng ké (k <0.40, p > 0.05) va 14 muc cho théy dé Idp lai la tét dén hodn hdo (k=0.74—1.00, p < 0.05). Két
luén: Bdng cdu hdi co-xwong-khdp Béc Au cé thé duroc sir dung vdi dé tin cdy chdp nhdn dwoc dé ddnh gid
cdc réiloan co-xuong-khdp trén cdc chuyén vién Vat ly triliéu Viét Nam.

Tirkhoa: Bang cu héi co-xuwrong-khdp Bdc Au, dau, dé tin cdy, kho chiu, réiloan co xwong
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