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Seasonal variation in neck and shoulder symptoms
by Esa-Pekka Takata, DMedSc, Eira Viikari·Juntura, DMedSc, Giovanni B Moneta, PhD,
Kari Saarenmaa, MSc, Kim Kalvanto'
TAKALA E-P, VIIKARI-JUNTURA E, MONETA OB, SAARENMAA K, KAIVANTO K. Seasonal
variation in neck and shoulder symptoms. Scand J Work Environ Health 1992;18:257-61. The objective of the investigation was to study the course of neck and shoulder symptoms and the predictors for
these symptoms among women in light sedentary work. Postal surveys wereconducted among 351 tellers
(age 20-50 years) of a bank company in September, December, March, and May. The response rates
were 74-900/0. The outcome was the frequency of the symptoms during the previous three months. In
the analysis, univariate explorations and random-effects logisticbinomial regression for distinguishable
responses were used. A change in the frequency of neck and shoulder symptoms was seen in 40.5% of
the subjectsduring the follow-upperiod from autumn to spring. The frequencyof the symptomsdecreased
from autumn and winter towards spring. The stability of the frequency of the symptoms was positively
associated with age. Seasonal variation in symptoms shouldbe considered whenpreventive programs against
neck and shoulder disorders are planned and evaluated.
Key terms: bank teller, cervicobrachial disorders, longitudinal study, musculoskeletal disorders, sedentary work, random-effects regression.

Neck and shoulder symptoms are common in several
occupations. In cross-sectional studies, symptoms have
been linked to jobs with highly repetitive shoulder muscle contractions, static contractions, and work above
shoulder level (1-5). In addition to biomechanical factors, psychosocial elements such as poor job satisfaction have been associated with neck and shoulder
symptoms (3, 6-9).
Few longitudinal studies have been reported on neck
and shoulder symptoms and associated factors. In a
study of 69 women working in the electronics industry (6), predictors of deterioration of the symptoms
were previous physically heavy jobs and previous sick
leave. Predictors of improvement were reallocation and
physical activity in spare time. High productivity
predicted deterioration after one year but improvement
after two years. Predictors of "remaining healthy"
were work without elevating the shoulders and sati sfaction with work tasks. In another study of 83 female
assembly-line workers, type A personality, high productivity, and duration of employment were associated
with a deterioration in neck and shoulder disorders
during a follow-up of two years (10).
When interventions against neck and shoulder disorders are planned or evaluated, we need to know both
the risk factors and the natural course of the disorders.
In a follow-up of 327 men (age 47-62 years), the frequency of neck and shoulder symptoms did not differ
after three years, except among the still active manual workers, who reported more symptoms (11). In an other study among 50 female data entry operators (12),
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the prevalence of neck and shoulder symptoms was
similar in three cross-sectional surveys (0, 6 and 12
months), but about 60010 of the subjects had some
change in the frequency of the symptoms during the
follow-up. Most of the sub jects who had no symptoms
in the first survey remained unsymptomatic.
The aim of the present investigation was to study
the course of neck and shoulder symptoms among
women in light sedentary work.

Subjects and methods
All female cash tellers aged 20-50 years, altogether
380 women, were selected from the per sonnel register
of a large bank company. A questionnaire concerning
neck and shoulder symptoms and related factors was
sent to them in September 1988. Twenty-nine women
were excluded from the study because they were not
active as tellers during the entire study period; therefore the study population comprised 351 women (median age 40 years). Follow-up surve ys were carried out
in December 1988, March 1989, and at the end of May
1989. The time interval between the successive surveys
was about three months, except between the March and
May surveys, for which the interval was about twoand-a-half months. The first questionnaire asked the
subjects how many days they had had neck and shoulder symptoms during the preceding 12 months (13).
In the follow-up questionnaires the questions were the
same, but concerned the pre vious three months (twoand-a-half months in May).
A week prior to each questionnaire informative articles about the study were published in the company's
newspaper. Information on the goals and general de257
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sign of the study was included in the letter accompanying each questionnaire. For those women who did
not respond, a reminder questionnaire was sent after
one and two weeks.
The response rates of the four surveys were 900/0
(N = 316), 85% (N = 297), 74% (N = 261), and 76%
(N = 268). Altogether 228 (65%) women responded to
all four questionnaires, and 274 (78%) responded to
at least three of them.
Bank teller's work is mainly sedentary and physically light, the tasks being similar to many other types
of office work. An observational analysis of one workday for 20 women showed that the most repetitive
manual tasks were typing and handling banknotes or
receipts (14). No requirements for the generation of
high physical force were identified. The tellers' workstations had been standardized a few years earlier.
The predictors were age, season (Decemberquestionnaire: autumn; March questionnaire: winter; May
questionnaire: spring), frequency of neck and shoulder symptoms during the 12 months preceding the
base-line survey, score for work characteristics (mean
of 29 items in the base-line survey) (15), reported stress
(6 categories), stress symptoms (18 items), stressful life
experiences (19 items) (16), use of spectacles, history
of infectious diseases during the preceding three
months, and questions on life-style (smoking, physical exercise, and hobbies which impose a static muscular load on the shoulders).
The outcome variable was the frequency of neck and
shoulder symptoms (symptoms for 0-7 d, 8-30 d,
and > 30 d) during the preceding three-month (twoand-a-half months in May) interval reported in December, March, and May.
Since age and the frequency of the symptoms during the 12 months preceding the base-line survey were
asked about in the September quest ionnaire, only the
316 subjects who answered that questionnaire were
kept in the analysis. The actual sample size and total
number of observations for the several analyses were
further reduced by item nonresponse.
In the preliminary analysis of the data, all of the
predictors were cross-tabulated with the outcome variable. Age, frequenc y of symptoms during the 12
months preceding the base-line survey, and season
showed univariate associations with the outcome variable and were selected for the multivariate analysis.
Random-effects logistic binomial regression for distinguishable responses was used (17), and the data analysis was carried out with the epidemiologic package
EGRET® (18). The reason for this choice was twofold. First, the data were longitudinal, and thus the
responses were correlated between the subjects' own
responses. A within-subject correlation of responses
typically results in extrabinomial variation that may
introduce severe bias in the testing and estimation of
the effects in the model. The technique chosen allowed
for the estimation and control of extrabinomial variation. Second, this technique also allowed for those
258

subjects with incomplete data in one or more questionnaires to be kept in the analysis, with a considerable
gain in efficiency.
Two separate models were fitted on the odds of
8-30 d versus 0-7 d (model I) and >30 d versus
0-7 d (model 2). Base-linesymptoms (BASE) and season (SEASON) were treated as categorical predictors.
For reasons of efficiency, age was treated as a linear
predictor.
The model for the ith subject and jth response was:
log(Pjj /Pjjo)=~+B,

BASE i + B2 AGE j

+ Bl SEASONj + o u.,
where j = 1 (autumn), 2 (winter), 3 (spring); Pijo was
the probability of subject i being in class "0-7 d" in
season j; P jj l was the probability of subject i being in
class "8-30 d" (for model 1) or " > 30 d" (for model
2) in season j; IJ. was the grand mean effect; BASEj
was the subject's response concerning the preceding
12 months and PI was its effect; AGE j was the subject's age in years and pz was its effect; SEASONj was
the season and P3 was its effect; a was a scale parameter greater than or equal to zero with a constant value
for every subject i and season j; Uj was an individual
difference component, specific to subject i and constant across season j, which was assumed to be randomly distributed over the population of respondents
according to a symmetric standardized binomial distribution. The random effect (a U j) accounted for the
within-subject correlation of responses and thus for
the extrabinomial variation .
The overall significance of each predictor was evaluated with the use of the likelihood ratio chi-square of
difference upon removal of the predictor from the
model. The hypothesis that the season effect varied depending on age was parameterized in the form of the
interaction of age and season. The significance of this
hypothe sis was evaluated by the likelihood ratio chisquare of difference upon addition of the interaction
term to the model. The evaluation of the extrabinomial
variation parameter was based on the likelihood ratio
chi-square of difference upon its removal from the
model. The square root of the likelihood ratio chisquare of difference was compared with the one-tailed
standard normal distribution . The significance of single
contrasts (odds ratios) was evaluated with the use of
the normal test. P-values of 0.05 or less were considered to be statistically significant.
Model I was fitted on 648 observations over 266 subjects, and model 2 on 608 observations over 273 subjects.

Results

Course of symptoms
In the base-line survey 136 (43070) subjects reported
having had neck and shoulder symptoms more than
30 d during the previous 12 months.
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The extrabinomial variation was high for both
models (2.69 and 4.17) and highly significant (z = 8.73,
P<O.OOI and z=7 .96, P<O.OOl), a finding indicating

A change in the frequency of neck and shoulder
symptoms was seen for 40.5070 of the subjects during
the follow-up period from December to May (figure
1 and table I) . Twenty-two subjects (9.6%) reported
a high frequency of symptoms (> 30 d) during the
previous 12 months and during each three-month period. Exploration of the data suggested that there was
a tendency towards a decreasing frequency of symptoms over time, especially during spring from March
to May. Age, reported stress, and the score for the
work characteristics in the base-line questionnaire appeared to be associated with neck and shoulder symptoms (19). None of the subjects in the youngest age
group « 36 years) reported experiencing symptoms
more than 30 d during the preceding three months in
any of the three cross-sectional surveys from December to May .
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Multivariate analysis
For both models of neck and shoulder symptoms, the
effect of season was highly significant (table 2)
{X2= 17.5, degrees of freedom (df)=2, P<O.OOI ;
X2=24.6, df=2, P<O.OOI]. In particular, the improvement in the winter relative to the autumn was not
significant, and the improvement in the spring was
highly significant (P < 0.001 for both models).
For both models , the effect of base-symptoms was
highly significant (X 2=79.9, df=2, P<O.OOI; X2=
108.7, df = 2, P <0.001) , a finding indicating a strong
carry-over effect of neck and shoulder symptoms experienced in the previous year. For both models, the
odds ratios of season and base-line symptoms achieved
significance (model 1: P<O.OOl, P<O.OOI; model 2:
P = 0.048, P < 0.001) , the odds ratios increa sing from
8-30 d to > 30 d for base-line symptoms and decreasing for season .
The linear effect of age was not significant for model
1 but was strong and highly significant for model 2
(P < 0.001), the estimated odds ratio indicating a higher
frequency for the older subjects.
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143 (54.8)_ 121
....... 8
....... 2
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Figure 1. Occurrence of neck and shoulder symptoms in three
cross-sectional surveys. Frequency (percentage in parentheses) in three symptom categories. The arrows show the
direction and number of subjects chang ing symptom category
in success ive surveys. (I = no symptoms or symptoms <8 d
during the previous three months, II = symptoms 8-30 d during the previous three months, III = symptoms > 30 d during
the previous th ree months, • = missing data)

Table 1. Course of neck and shoulder symptoms. Percentage
of subjects who remained in or changed symptom category
«8 d, 8-30 d, or > 30 d during the previous three months)
in three successive cross-sectional surveys (DecemberMarch-May) (N = 232).
Symptom category

%

All three the same

59.5
42.7
7.3
9.5

<8d
8-30 d
> 30 d
Change in frequency of symptoms

40.5

Less frequent
More frequent
Fluctuation in frequency

23.7
5.6
11.2

Table 2. Odds ratios (OR) and t heir 95% con fidence intervals (95% CI) for the mutually adjusted ellects of three predictors
of neck and shoulder symptoms.

Predictor contrast

Modell
(8-30 d versus 0-7 d)

Model2
(>30 d versus 0-7 d)

OR

95% CI

1.00
16.3
166

4.12-64.5
34.3-805

1.00
15.6
13900

1.04

0.97-1 .12

1.29

1.10-1 .50

1.00
0.91
0.28

0.47-1 .76
0.14-0.56

1.00
0.50
0.07

0.17-1.45
0.02-0.25

OR

95% CI

Base-line symptoms
0-7d
8-30 d
> 30 d
Age
Per one year

1.04-233
283-683 000

Season
Autumn
Winter
Spring
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that the responses had a high within-subject correlation.
The interaction between age and season was significant for model I (P = 0.045), the parameter estimate
suggestingthat the improvement from winter to spring
was stronger for the younger subjects. The interaction
was not significant for model 2.
We examined possible departures from the hypothesis of linear age trend by refitting all of the models
with the predictor age categorized in five age classes
of five-year range each and factorized in four contrasts.
There was no evidence of a nonlinear trend for age,
and the estimates of the other predictors in the equation were virtually the same as those obtained in the
models with linear age.
The effect of work characteristics was not statistically significant when work characteristics were added
to the model.
Discussion

Our results confirm the reported fluctuation in neck
and shoulder symptoms (12). Neck and shoulder symptoms in light sedentary work seem to be generally benign and the symptoms come and go. However, 100/0
of the subjects repeatedly reported a high frequency
of these symptoms. A Swedishstudy followed 37 women who had visited their health care unit at least
15times during 1979due to neck and shoulder ailments
while working in the car industry (20). All of the
women reported frequent and disabling neck and
shoulder pain in 1989, even those who were no longer
active workers. The results of other studies and our
study suggestthat a minority of subjects with neck and
shoulder symptoms have their symptoms for several
months, possibly for several years.
In the present study, older age was a significant
predictor of a high frequency of symptoms (> 30 d in
successive surveys). Because most of the subjects had
performed similar tasks during all of their years at
work, it was impossibleto separate the potential causal
effects of the duration of the work per se from age.
The frequency of cervical degeneration increases with
age (21, 22). Hence permanent symptoms may be related to degenerative changes in the cervical spine. The
analysis of the tellers' work did not show that the
mechanical loads imposed on the neck and shoulders
would be of a magnitude that could, according to present knowledge, cause degeneration.
Seasonal variation in neck and shoulder symptoms
was a new finding which we have not seen reported
in connection with musculoskeletal disorders. Change
in work load is not a likely explanation because there
was no seasonal variation in bank tellers' work from
autumn to spring. The time period in spring was about
two weeks shorter than that in autumn and winter. If
the reduction in the frequency of the symptoms was
due to a slightly shorter cumulation time, a part of
those subjects who would have reported symptoms
260

"> 30 d" for a three-month period might have answered "8-30 d" for a two-and-a-half month period.
This occurrence should have resulted in an increase in
the subjects' responses in the category "8-30 d" in
May. No such increase was seen, however; instead
there was a decrease.
"Seasonal affective disorder" is characterized by
recurrent winter depression and other mental and
physical symptoms, but musculoskeletal symptoms
have not been linked to this disorder (23-25). We performed additional analyses with stress and headache
as outcomes. A seasonal variation similar to that detected in the analysis of neck and shoulder symptoms
was found for these outcomes too.
Stress and neck and shoulder symptoms covaried
over time, but age was not related to stress. Despite
the longitudinal design of this study, it is not possible
to draw conclusions concerning the potential causal
relationships between stress and neck and shoulder
symptoms. For this purpose, an incidencestudy should
be conducted on unsymptomatic subjects . Our unsymptomatic population was too small for such a
study.
Previous symptoms were the strongest predictor of
neck and shoulder symptoms. A similar result has been
reported concerning neck pain (26) and sciatica (27).
This information may be of importance for an occupational health physician when making clinical decisions.
For preventive purposes it is of little use because previous symptoms are them selves in fact an effect of
other largely unknown predictors. To obtain more information on these predictors, studies on the incidence
of neck and shoulder symptoms or disorders are
needed.
Recall error is a potential source of bias in retrospective questionnaire studies. The responses of the Nordic questionnaire have been compared with those of
an interview (28). The results suggested that people
may have difficulties with remembering the total number of days with symptoms during the previous 12
months. In our study the time period was shorter
(3 months), and so the number of days was probably
easier to remember . It can be argued that some people may have misclassified their symptoms, especially
if the number of days was close to the discrimination
points of 8 or 30 d. This kind of misclassification is
a potential source of error in a comparison of adja cent categories « 8 d versus 8-30 d or 8-30 d versus > 30 d). The significant results obtained when
contrasting the extremes in symptom frequency (ie,
>30 d versus 0-7 d) probably describe true differ ences in our study population.
A seasonal variation in symptoms should be considered when preventive programs for neck and shoulder disorders are planned and evaluated. The need for
reference groups in intervention studies is emphasized.
In addition, the reference population should be observed at the same point in time as the intervention
group .
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