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Summary

OBJECTIVE: Only a few studies have addressed the im-
pact of nocturnal leg cramps on sleep quality. We investi-
gated the association between nocturnal leg cramps and
sleep disturbance using the Pittsburgh Sleep Quality Index
(PSQI), and assessed the criterion validity of a single-item
daily measure of cramp-related sleep disturbance.

METHODS: In this prospective observational study con-
ducted in Western Switzerland from January 2015 to June
2016, 20 primary care physicians recruited up to 20 con-
secutive patients aged >50 years. During a 2-week period,
patients recorded on a daily basis the number of cramps
and their level of sleep disturbance using a single item
measure (10-point visual analogue scale from 0 to 10).
They also completed the PSQI questionnaire on day 14.
Patients were considered as “poor sleepers” if the PSQI
score was >5/21. The criterion validity of the single-item
measure (averaged over the 2-week period) was as-
sessed using Spearman’s rank correlation coefficient to
determine the correlation with the PSQI.

RESULTS: 129 patients participated (women 67%, mean
age 70 years). The single-item and the PSQI mean scores
were 2.6/10 (standard deviation 2.5) and 6.1/21 (SD 3.9),
respectively. Being a “poor sleeper” (47% of patients) was
not statistically significantly associated with patients’ char-
acteristics and number of cramps. The averaged single-
item measure was not correlated with the PSQI score
(Spearman’s rank correlation 0.08, p-value 0.51).

CONCLUSIONS: In this primary care sample, poor sleep
quality was not associated with suffering from a higher
number of nocturnal cramps, and a single-item mean
score was not a valid instrument to screen for sleep distur-
bance among these patients.

Keywords: nocturnal leg cramps, sleep quality, sleep dis-
turbance, Pittsburgh Sleep Quality Index, PSQI, prospec-
tive observational study, primary care

Background

Nocturnal leg cramps (NLCs) are characterised by sudden
and painful involuntary contractions of the lower limbs oc-
curring during sleep or at rest [1–3]. Their pathophysiolo-
gy remains poorly understood [3–5]. They are particularly
common among older adults; nearly half of patients aged
60 years and over suffer from NLCs [6–9].

Little research has been carried out to assess the impact of
NLCs on sleep quality [4, 10]. In a cross sectional study,
Hawke and colleagues showed that NLCs were associat-
ed with impaired quality of life, and that this association
was mediated through sleep disturbances [10]. In another
observational study, Grandner and colleagues showed that
moderate to severe NLCs were associated with a low qual-
ity of sleep and daytime sleepiness [4]. In addition, sever-
al authors showed that NLC-associated sleep disturbances
could lead to physical and/or psychological disorders [11,
12].

There are currently no brief and valid questionnaires
specifically designed to assess the level of sleep distur-
bance in patients with NLCs. The Pittsburgh Sleep Quality
Index (PSQI) is a widely used, auto-administered, multiple
item instrument developed to measure retrospective sleep
quality and disturbance in clinical practice and research
[13, 14]. The PSQI has been used and validated in a variety
of populations [14]. Unfortunately, this instrument consists
of 19 items and therefore takes a relatively long time to
complete (approximately 10 minutes) [14]. Recruitment
and participation are well-known issues in primary care re-
search [15, 16]. In this context, the timeliness of complet-
ing questionnaires is a critical issue, and instruments such
as the PSQI can be a challenge for patients and primary
care physicians involved in research. In addition, the PSQI
is validated only for retrospective data collection. The oc-
currence of NLCs is uncertain and most patients can live
for long periods of time without cramps.

We therefore hypothesised that the use of a simple instru-
ment in the form of a single question about sleep distur-
bance (“What was the level of sleep disturbance you ex-
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perienced the previous night?”) could be an appropriate
additional means of assessing sleep disorders related to
NLCs.

The aims of this study were (i) to determine whether NLCs
were associated with poor sleep quality in a sample of
patients visiting primary care physicians (PCPs) and (ii)
to assess the criterion validity of the single-item measure,
comparing the score (averaged over the 2-week study peri-
od) with the PSQI score (chosen as the reference standard
for the measurement of sleep disturbance).

Methods

Study site and study population
This study was nested within a prospective observational
study carried out from January 2015 to June 2016. The aim
of the primary study was to determine the main features of
NLCs in primary care patients [17]. We recruited a con-
venience sample of 20 PCPs practicing in the canton of
Geneva; they were asked to enrol up to 20 consecutive pa-
tients who came to the practice for a scheduled consulta-
tion. To be included in the study, patients had to be over
50 years old, be able to understand and write French and
have suffered from NLCs in the previous 3 months. As in-
clusion criteria for our study, we used the usual definition
of NLCs, namely any cramp in the legs or feet occurring
during sleep or at rest [3, 18]. Patients were excluded if
they had an unplanned consultation and if they were suffer-
ing from a terminal illness or from disorders affecting their
ability to consent. Patients with or without sleep disorders
could be included in the study.

Measuring instruments
The Pittsburgh Sleep Quality Index (PSQI) assesses a
broad range of sleep domains and consists of 19 self-
rated questions that measure seven components of sleep
that are scored from 0 to 3: sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbance,
use of sleep medication and daytime dysfunction (appen-
dix 1). The global score is the combination of the seven
sub-scores and ranges therefore from 0 to 21, with higher
scores for worse sleep quality; the cut-off point to define
“poor sleepers” is >5 [13, 14]. This instrument has well-es-
tablished internal consistency and test-retest reliability, as
well as criterion, construct and content validity [13, 14].
The PSQI instrument has been translated and validated in
French [19].

For the purpose of the study, we developed a single-item
measure of sleep disturbance using a simple question
(“What was the level of sleep disturbance that you expe-
rienced during the previous night?”) to be rated on a dai-
ly basis on a 10 cm long visual analogue scale from 0 (no
sleep disturbance) to 10 (worst possible sleep disturbance).
When using the scale, patients were asked to indicate a po-
sition along a continuous line between the two end-points.

Data collection
Patients were selected by the PCPs during the medical
visit and were provided with an information sheet, consent
form, questionnaire and daily log. The PCPs orally ex-
plained to patients how to complete the study documents.

This information was also available in written form on the
information sheet.

Patients were asked to complete at home a questionnaire
about their sociodemographic characteristics (age, sex,
marital status and work status) and their estimated health
status in response to the question “in general, would you
say that your health is: excellent, very good, good, moder-
ate or poor?”. In addition, they were asked to record on a
daily basis (for two weeks) the number of cramps and the
level of sleep disturbance recorded on the visual analogue
scale. Finally, they were asked to complete the PSQI ques-
tionnaire at the end of the study (day 14). All completed
documents were then returned using a postage-paid enve-
lope.

Shortly after the medical visit and at weeks 1 and 2, seven
research assistants previously trained to conduct telephone
interviews phoned patients to verify that the questionnaire
and daily log were correctly completed. They systematical-
ly checked with the patients whether the recruiting physi-
cians had complied with the inclusion and exclusion crite-
ria. They were previously trained to differentiate between
NLC and other usual sleep-related disorders such as rest-
less leg syndrome or periodic limb movement disorder.
None of the patients recruited by the PCPs needed to be ex-
cluded by the research assistants for errors in the inclusion
and exclusion criteria.

We pretested the questionnaire and the daily log in four pri-
mary care practices to minimise flaws in their design and
to ensure that were easy to understand.

Statistical analyses and sample size
We used frequency tables to describe categorical variables,
and means and standard deviations (SDs) or medians and
interquartile ranges (IQRs) to summarise continuous vari-
ables. For each patient, we computed the PSQI mean glob-
al and component scores and the single-item mean score
(averaged over the 2-week study period). We used the av-
erage score, because the PSQI, our gold standard with
which we planned to compare our instrument, is not sen-
sitive to day-to-day differences. Then these scores were
compared between genders, age (both as continuous and
categorical variables) and number of cramps (both as con-
tinuous and categorical variables) using negative binomial
regression [20, 21], whereas the proportion of “poor sleep-
ers” was compared between genders, age categories, gen-
eral health status and numbers of cramps categories using
a chi-square test. We also examined changes in the propor-
tion of “poor sleepers” with age and number of cramps as
continuous variables using univariate logistic regression.

To examine the criterion validity of the single-item mean
score, we used Spearman’s rank correlation coefficients
to determine the correlation between the PSQI global and
component scores, and the single-item mean score (aver-
aged over the 2-week study period). Correlations of 0.10
were considered as “small”, 0.30 as “medium” and 0.50 as
“large”. [22]

We found that the number of missing data-points in this
study was relatively high for the PSQI global score. There-
fore, after discussion within the study team, we decided to
repeat all of the analyses described in this section after re-
placing the missing data for the PSQI component scores
with the average of the other available scores. For exam-
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ple, if for a patient there was one missing value for the first
component score and the score for the other six component
scores was 1, the missing component score was assigned
the value 1 (the average of the available scores). If all com-
ponent scores were missing, the global score was consid-
ered as missing data.

We computed the required sample size (n = 110 patients)
for the primary study [17]. We asked the 20 physicians to
recruit up to 20 patients, but we thought that a number of
physicians would not be able to recruit as many (for exam-
ple, due to lack of time). We also thought that the research
assistants would exclude a number of patients recruited by
the physicians, for example because they actually had oth-
er sleep-related disorders such as restless leg syndrome or
periodic limb movement disorder. For the current study,
we expected the average prevalence of poor sleepers in our
sample to be 50%, and wanted a 95% confidence inter-
val (95% CI) width of about 0.2 for the estimate. Given
the formula for the estimation of a proportion, the mini-
mal required sample size was 96. The sample size estimat-
ed for the primary study met these requirements. Statistical
significance was set at a two-sided p-value of ≤0.05. All
analyses were carried out with Stata version 12.0.

Confidentiality and ethical approval
All data were collected in an anonymous manner. We pre-
sumed tacit consent from the PCPs if they accepted to
participate in the study, whereas we obtained informed
consent from all patients. The research protocol was ap-

proved by the Research Ethics Committee of Geneva (ref:
14-232).

Results

Twenty PCPs agreed to recruit patients for the study. Of the
233 patients who were interested in the study and agreed to
be contacted by the study investigators, 129 (55%) partici-
pated in the study and completed the questionnaire and dai-
ly journal (follow-up rate 100%). The recruitment process
is summarised in Figure 1.

Table 1 summarises patients’ main sociodemographic
characteristics. Their mean age was 70 years (SD 9) and
67% were women. Most patients were married (60%), re-
tired (62%) and reported an excellent or good general
health status (86%). There were relatively few cramps
recorded per patient during the study period (median num-
ber per week 2, IQR 3), and 16 patients (12%) did not
report any cramps. However, 40 patients (31%) reported
more than three cramps per week.

Table 2 shows the PSQI mean global and component
scores, overall and stratified by gender and age group. The
number of available data-points varied between 94 for the
global score and 124 for the sleep quality component score.
The global score was missing for a relatively high number
of patients (n = 35) because it required the combination of
all seven component scores. On average, the global score
was 6.1/21 (SD 3.9) and the component scores varied from
0.5 to 1.2/3. There were no statistically significant gender
or age-group differences in global and component scores.

Table 1: Patients’ characteristics (n = 129).

Characteristics Number of patients %

Women (n = 129) 86 66.7%

Age (n = 128) ‒ mean (SD) 70.0 (9.3)

‒ age <65 37 28.9%

‒ age 65−75 47 36.7%

‒ age >75 44 34.4%

Marital status (n = 126)

‒ single 11 8.7%

‒ married 76 60.3%

‒ divorced or separated 23 18.3%

‒ widowed 16 12.7%

Work status (n = 126)

‒ occupational activity 27 21.4%

‒ retired 78 61.9%

‒ recipient of unemployment or invalidity insurance 6 4.8%

‒ other (mainly house-wife/husband and without employment) 15 11.9%

General health status (n = 126)

‒ excellent or very good 36 28.6%

‒ good 72 57.1%

‒ moderate or poor 18 14.3%

Number of cramps per patient, per week (n = 129)* ‒ Median (IQR) = 2 (3)

‒ 0 16 12.4%

‒ 0.5−1 34 26.4%

‒ 1.5−2 23 17.8%

‒ 2.5−3 16 12.4%

‒ >3 40 31.0%

Original article Swiss Med Wkly. 2020;150:w20217

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 3 of 7



The results were similar with age as a continuous variable.
The incident rate ratio (IRR) was 1.00 (95% CI 0.98−1.01,
p = 0.73) for the global score (i.e., for every unit increase
in age, there was no change in the global score) and fluctu-
ated between 0.96 and 1.02 for the component scores.

We also examined the PSQI scores according to the num-
ber of cramps. Global and component scores were not as-
sociated with the number of cramps; the global score was
6.3 (SD 5.2) for patients who did not have cramps during
the study period, 6.0 (SD 3.8) for those who had between
0.5 and 3 cramps per week and 6.2 (SD 3.7) for those who
had more than three cramps per week (p = 0.94). The re-

Figure 1: Study recruitment and follow-up.

sults were similar with the number of cramps as a contin-
uous variable. The IRR was 0.99 (95% CI 0.96−1.02, p =
0.63) for the global score.

The single-item mean score averaged over the 2-week
study period was 2.6/10 (SD 2.5). There were no statis-
tically significant differences by gender (women 2.7, SD
2.6; men 2.3 SD 2.1; p = 0.43), age group (<65 years
3.3, SD 3.0; 65−75 years 2.3, SD 1.9; >75 years 2.4, SD
2.5; p = 0.21) and number of cramps (no cramps 2.4, SD
3.3; 0.5−3 cramps per week 2.5, SD 2.7; >3 cramps per
week 2.7, SD 2.0; p = 0.68). Using age and number of
cramps as continuous variables, the IRR was 0.99 (95% CI
0.97−1.01, p =0.14) for age and 1.02 (95% CI 0.98−1.05,
p = 0.36) for the number of cramps.

Table 3 presents the proportion of “poor sleepers” based
on the PSQI cut-off score of >5, overall and stratified by
patient characteristics. Almost half of the patients (46.8%,
95% CI 36.9−57.0%) were considered to be “poor sleep-
ers”. There were no statistically significant differences by
gender, age group, general health status and number of
cramps. For a one-unit increase in age, the odds of being
a “poor sleeper” increased by a factor of 1.01 (95% CI
0.97−1.06, p = 0.57] whereas for a one-unit increase in the
number of cramps, this factor was 0.98 (95% CI 0.90−1.08,
p = 0.71].

Finally, table 4 shows the Spearman’s rank correlations be-
tween the PSQI global and component scores and the sin-
gle-item mean score, and the scatter plot in figure 2 shows
the relationship between the PSQI global score and the sin-
gle-item mean score. All correlations that were examined
were small (<0.15), except for the sleep latency component
score where it was moderate (0.27).

Table 2: Pittsburgh Sleep Quality Index (PSQI) global and component scores (means and standard deviations), overall and stratified by gender and age group.

Number of
patients

Overall Women Men p-value* Age <65 Age 65−75 Age >75 p-value*

Global scores 94 6.1 (3.9) 6.3 (4.1) 5.8 (3.7) 0.56 6.1 (4.5) 6.4 (4.3) 5.7 (2.7) 0.70

Component scores

Sleep quality 124 1.0 (0.7) 1.1 (0.7) 1.0 (0.7) 0.81 1.2 (0.8) 1.1 (0.8) 0.9 (0.5) 0.17

Sleep latency 103 1.2 (1.0) 1.3 (1.0) 0.9 (1.0) 0.11 1.1 (1.0) 1.2 (1.1) 1.2 (0.8) 0.72

Sleep duration 122 0.6 (0.8) 0.5 (0.8) 0.6 (0.8) 0.80 0.6 (0.9) 0.7 (0.8) 0.3 (0.6) 0.10

Habitual sleep efficiency 122 0.8 (1.0) 0.9 (1.0) 0.8 (0.9) 0.50 0.7 (1.0) 1.0 (1.0) 0.8 (0.9) 0.68

Sleep disturbance 97 1.2 (0.6) 1.2 (0.6) 1.2 (0.5) 0.97 1.1 (0.6) 1.3 (0.6) 1.0 (0.4) 0.74

Use of sleep medication 107 0.8 (1.2) 0.8 (1.2) 0.7 (1.1) 0.72 0.7 (1.2) 0.7 (1.1) 1.0 (1.2) 0.41

Daytime dysfunction 105 0.5 (0.8) 0.5 (0.8) 0.6 (0.8) 0.81 0.7 (0.9) 0.6 (0.7) 0.4 (0.6) 0.07

* Univariate negative binomial regression

Table 3: Proportion of poor sleepers, overall and stratified by patient characteristics.

Characteristics Number of patients Proportion of poor sleepers (%) p-value*

Overall 94 46.8 NA

Gender (n = 94) Male 33 45.5 0.85

Female 61 47.5

Age group (n = 94) <65 28 42.9 0.80

65−75 39 46.2

>75 27 51.9

General health status (n = 93) Excellent or good 80 45.0 0.27

Moderate or poor 13 61.5

Number of cramps per week (n = 94) 0 12 33.3 0.56

0.5−3 49 46.9

>3 33 51.5

* Chi-square test
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As the number of missing data-points was relatively high
for the PSQI global score (35 missing values), all analyses
were repeated after replacing the missing data for the PSQI
component scores with the average of the other available
scores. This resulted in a global score for 124 patients (the
remaining 5 patients did not respond at all). The differ-
ences we found were very small compared with the orig-
inal data. On average, the global score was 5.9 (SD 3.9)
compared with 6.1 (SD 3.9) with the original data, where-
as the proportion of “poor sleepers” was 46.0% (95% CI
37.3−54.9%) compared with 46.8% (95% CI 36.9−57.0%).
As was the case with the original data, there were no statis-
tically significant associations between predictive and out-
come variables.

Discussion

Main findings
In this sample of primary care patients above the age of 50
years, we found that the PSQI global score was 6.1 on av-
erage and the proportion of “poor sleepers” was 47%, with-
out statistically significant differences according to patient
characteristics and number of NLCs. We also found that
the single-item mean score was not a valid instrument to
screen for sleep disturbance among these patients.

Comparison with existing literature
Our study confirms that sleep quality is often impaired in
patients over 50 years of age [23]. It also shows that the
proportion of poor sleepers tends to increase with the num-
ber of cramps. The fact that the differences between the
groups were not statistically significant could be due to the
relatively small sample size of our study.

Figure 2: Relationship between the PSQI global score and the sin-
gle-item mean score.

Little research has been carried out to assess the impact
of NLCs on sleep quality. Interestingly, two recent studies
showed a link between sleep quality and NLCs [4, 10].
A cross-sectional study carried out in the US, using the
data from the National Health and Nutrition Examination
Survey (NHANES), showed that moderate to severe NLCs
(≥15 nights/month) were associated with a low quality of
sleep: difficulty falling asleep (43 vs 15% for responders
without NLCs, p <0.001); difficulty maintaining sleep (49
vs 17%, p <0.001); non-restorative sleep (58 vs 23%, p
<0.001); daytime sleepiness (46 vs 15%, p <0.001) [4].
The authors of this study, however, did not use a validated
instrument to measure sleep quality; this limited the valid-
ity of these findings. An Australian case-control study (80
cases, 80 age- and sex-matched controls) using the validat-
ed Medical Outcomes Study Sleep Survey (MOS-SS) al-
so showed this link with sleep quality: sleep disturbance
(median score 36 for cases vs 16 for controls, p <0.001);
sleep adequacy (50 vs 70, p = 0.001); daytime somnolence
(27 vs 20, p = 0.01); sleep problems index (33 vs 20, p
<0.001). For all MOS-SS domains except sleep adequacy
higher scores mean lesser quality sleep [10]

Whereas the association between age and prevalence of
cramps is well known [1, 2, 4, 8], we found no association
between age and sleep quality. This may have been due to
the relatively small sample size of our study.

Implications for practice and research
Since sleep disturbances are common among patients suf-
fering from NLC, it would be useful if PCPs could use
brief and valid instruments to assess sleep quality in these
patients. Unfortunately, we found that scores on our pro-
posed visual analogue scale were not correlated with the
well-established PSQI instrument, and therefore should not
be used to screen patients with NLC. A single-item mea-
sure is probably insufficient to explore the multiple di-
mensions and the complex mechanisms of sleep quality in
these patients.

The PSQI instrument uses a retrospective design, and the
responses to the questionnaire may therefore be subject
to recall bias [14]; the measure could be less sensitive to
assessing changes over time during this period. For this
reason, it would probably be interesting in the future to
combine this instrument with daily sleep diaries, and to
compare the results with face-to-face diagnostic interviews
and/or polysomnographic recordings.

Limitations
Some limitations need to be kept in mind when considering
our results. The study sample consisted only of patients re-
cruited in the Geneva area, and the findings cannot nec-

Table 4: Correlations between Pittsburgh Sleep Quality Index (PSQI) global and component scores and single-item mean score.

Spearman’s rank correlation coefficients (rho) p-value

Global scores 0.08 0.51

Component scores

Sleep quality 0.11 0.26

Sleep latency 0.27 0.01

Sleep duration −0.13 0.20

Habitual sleep efficiency −0.10 0.31

Sleep disturbance 0.04 0.74

Use of sleep medication 0.08 0.48

Daytime dysfunction −0.06 0.61
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essarily be generalised to other regions in Switzerland or
Europe. Selection bias cannot be completely excluded; in-
deed, we cannot be sure that all eligible patients were
asked to participate by PCPs. We had planned not to collect
data on patients who refused to participate in the study or
on patients who did not meet the inclusion criteria, in order
to minimise the recruitment effort by PCPs; therefore, we
could not assess potential differences between responders
and non-responders. Our data were based on a relatively
small sample (number of patients 129). The methods used
to collect the study data (self-administered questionnaires,
daily logs and telephone interviews) may result in under-
reporting and/or measurement error. The number of miss-
ing data was relatively high for the PSQI global score (35
missing data). However, we believe that the risk of bias is
probably not very high. Indeed, all analyses were repeat-
ed after replacing the missing data for the PSQI compo-
nent scores with the average of the other available scores,
and the analyses with these data and the original data were
similar. Finally, as mentioned above, the PSQI instrument,
which was considered as the “gold standard” to which the
single-item measure was compared, may not be sufficient-
ly sensitive to change; in future studies we should con-
sider the use of face-to-face diagnostic interviews and/or
polysomnographic recordings.

Conclusion

In summary, our study showed (i) that nearly half of the
patients in our sample were poor sleepers, (ii) that this pro-
portion was not associated with patient characteristics and
the number of cramps, and (iii) that the single-item screen-
ing tool is not a valid instrument for detecting sleep distur-
bance in these patients. Future research should focus on the
development of short and valid tools to assess sleep quality
in patients with NLC.
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Appendix 1 Pittsburgh Sleep Quality Index

The appendix is available as a separate file at
https://smw.ch/article/doi/smw.2020.20217.
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