Received: 2 September 2020

|

Revised: 15 February 2021

|

Accepted: 19 February 2021

DOI: 10.1111/apa.15814

REGULAR ARTICLE

Health behaviour of women with Turner Syndrome
Maristella Santi1
| Christa E. Flück1,2 | Michael Hauschild3 | Beatrice Kuhlmann4 |
Claudia E. Kuehni1,5 | Grit Sommer1,2,5
1
Department of Pediatric Endocrinology,
Diabetology and Metabolism, Inselspital,
Bern University Children’s Hospital,
University of Bern, Bern, Switzerland
2

Department of BioMedical Research,
University of Bern, Bern, Switzerland
3

Department of Pediatric Endocrinology
and Diabetology, CHUV, University
Children’s Hospital, University of
Lausanne, Lausanne, Switzerland
4

Children’s Hospital Aarau AG, Aarau,
Switzerland

source: https://doi.org/10.48350/152776 | downloaded: 21.1.2022

5
Institute of Social and Preventive
Medicine, University of Bern, Bern,
Switzerland

Correspondence
Grit Sommer, Department of Pediatric
Endocrinology, Diabetology and
Metabolism, Inselspital, Bern University
Children’s Hospital, University of Bern,
Bern, Switzerland.
Email: grit.sommer@dbmr.unibe.ch
Funding information
This study was supported by the Swiss
Cancer League (KLS-02586-02-2010;
KLS-2948-02-2012), the 7th Framework
Program of the European Union,
Grant Agreement Number HEALTH-
F2-2009-223497 (SAGhE), Pfizer AG,
Novo Nordisk Pharma AG, and Sandoz
Pharmaceuticals AG.

1

|

Abstract
Aim: This study assessed lifestyle-related risk factors for cardiovascular disease in
young women with Turner syndrome.
Methods: In 2012, we sent a questionnaire to women with Turner syndrome aged
≥18 years and living in Switzerland with questions on socio-demographic and medical data as well as health behaviour. We compared the reported lifestyle with that of
women from the Swiss Health Survey 2012, a representative survey of the general
population.
Results: Fifty-seven per cent (45/79) of women with Turner syndrome answered the
questionnaire (mean age: 24 years). Eighty per cent (36/45) had never smoked compared with 58% (1156/1972) of the general population (p < 0.01). Women with Turner
syndrome engaged less often in binge drinking (34% vs. 71%) (p < 0.001), but consumed alcohol equally often as the general population (p = 0.327). They performed
sports as often as the general population (p = 0.34), but only one quarter (11/45) of
women with Turner syndrome adhered to official physical activity recommendations.
Conclusion: Although most women with Turner syndrome had a healthy lifestyle, only
a minority had sufficient physical activity. Paediatricians should promote structured
physical activity in girls with Turner syndrome from early childhood onwards to reduce their cardiovascular risk in adulthood and to increase long-term health-related
quality of life.
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I NTRO D U C TI O N

mortality ratio of 3.0 (95% CI, 2.7–3.4).4 Cardiovascular diseases do
not usually present clinically until adulthood, but the development of

Girls and women with Turner syndrome (TS) normally experience a

atherosclerosis actually starts in childhood and adolescence. Positive

healthy life, but the condition is associated with important health

health-related behaviours, such as avoiding smoking, consuming no

challenges, including obesity, dyslipidaemia, oestrogen deficiency

or only small amounts of alcohol, maintaining normal body weight

and arterial hypertension, putting them at increased risk of cardio-

and engaging in regular physical activities, are therefore important

vascular problems.1 These challenges can have an impact on their

for reducing the risk of cardiovascular disease in women with TS.

health-related behaviour and physical activity. 2,3 Cardiovascular dis-

Only few studies on health behaviours of girls and women

ease accounted for 41% of the increased mortality in British women

with TS exist. In questionnaire studies from Norway, women with

with TS compared with the general population, with a standardised

TS were reported to smoke and binge drink less than the general
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population.5,6 In studies from Sweden, women with TS smoked less
and had lower physical activity than a female random population

Key Notes

sample.7–9 In a recent single-centre study from the University of

Women with Turner syndrome are at increased risk of

Colorado, USA, only one in five girls with TS adhered to physical
10

activity recommendations,

cardiovascular diseases; thus, a healthy lifestyle is particu-

and Danish TS women reported less

larly important. Swiss women with Turner syndrome had

physical activity than healthy controls. 2

a healthier lifestyle than the general population, but only

We aimed to assess smoking status, alcohol consumption

a minority met national recommendations for physical ac-

and physical activity in women with TS aged ≥18 years living in

tivity. Clinical practice guidelines for women with Turner

Switzerland.

syndrome should include personalised physical activity
recommendations, with the aim of decreasing cardiovas-
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cular risk and increasing long-term health-related quality

S U B J EC T S A N D M E TH O DS

of life.

In 2012, we sent a postal questionnaire to women with TS aged
≥18 years and living in Switzerland (Supplementary Table S1). The
survey was part of the nationwide Swiss Growth Study that included

month as binge drinking monthly and those who did not binge drink

patients treated with recombinant growth hormone since 1985 in 11

as never binge drinking. We assessed two different types of physi-

Swiss centres of paediatric endocrinology, including university hospitals

cal activity: (a) sports: we asked women with TS whether and how

and private practice.11 The Swiss Growth Study has an estimated cover-

frequently they engaged in gymnastic, fitness training or sporting

age of 80% of all women with TS treated with growth hormone. The

activities. If they indicated engaging in these activities for ≥75 min/

two cantons of Geneva and Ticino represent the excluded 20%. Women

week, we classified them as doing sports (vs. no sports); (b) daily

with TS were diagnosed according to their karyotype in the paediatric

physical activity: we asked participants whether and how frequently

endocrinology centres. Women with TS received an information letter

they engaged in activities that caused some increase in breathing

from their paediatric endocrinology centre, followed by a questionnaire

or made them sweat (moderate or vigorous activity). If the women

with a pre-paid return envelope. Four weeks later, we sent a reminder

indicated engaging in moderate activities for ≥150 min/week or in

and another copy of the questionnaire to those who did not respond. If

vigorous activities for ≥75 min/week, we categorised them as hav-

they still had not responded, they were contacted by phone. The ques-

ing an active vs inactive lifestyle. The classification was based on the

tionnaire included questions on socio-demographic data, medical infor-

recommendations for the healthy population from the Swiss Federal

mation and health behaviour. The Ethics Committee of the Canton of

Office for Sports (BASPO)13 and corresponds to the guidelines from

Bern approved the Swiss Growth Study (KEK number 095/15).

the World Health Organization (WHO) and the Centers for Disease

As comparison data, we used information from adult women

Control and Prevention (CDC).14,15 Supplementary Table S1 shows

aged ≥18–33 years from the Swiss Health Survey (SHS), a represen-

the questions on smoking, alcohol consumption, daily physical ac-

tative nationwide survey conducted by the Swiss Federal Statistical

tivity and sport posed to women with TS and to women from the

12

Office in 2012.

A stratified random sample of Swiss residents re-

SHS, translated into English. We also asked women with TS whether

ceived a phone call with similar questions on socio-demographic

they ever had experienced arterial hypertension, cardiac arrhythmia

and health behaviours as the women with TS. We weighted women

or dysfunction, heart failure, myocardial infarction, angina pectoris,

from the SHS according to the age distribution of the women with

stroke, deep vein thrombosis, pulmonary embolism or valvular prob-

TS for a better comparison between the groups. We derived sam-

lems and whether they had received oestrogens.

pling weights from logistic regressions where study group was the
outcome and age at study the explanatory variable.

We compared self-reported health behaviour (smoking, alcohol
consumption and physical activity) between women with TS and an

We extracted the following variables from the questionnaires:

age-adjusted sample of women from the SHS 2012 using chi-square

age, language region of residence in Switzerland, educational level,

tests for categorical variables and t tests for continuous variables.

marital status, final height, weight, smoking status, alcohol con-

Missing values for the variables alcohol consumption (n = 2), binge

sumption, binge drinking and physical activity. We classified smok-

drinking (n = 1), daily physical activity (n = 1) and sports (n = 2) from

ing status into (a) never smoker; (b) ex-smoker; and (c) current smoker.

participating women with TS were imputed with the multivariate

We categorised alcohol consumption into (a) frequently (drinking ≥1

imputation by chained equations (MICE) method. All analyses were

standard drink ≥3 times per week); (b) occasionally (drinking ≥1 stan-

performed using Stata, Release 13.1 (StataCorp LP).

dard drink 1–2 times per week; (c) rarely (drinking <1 standard drink
per week); and (d) never (not drinking alcohol). One standard drink
was defined as 10 gram of pure ethanol. Binge drinking was classi-
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fied as drinking ≥6 standard drinks during a single occasion in the
last year. Women who reported binge drinking on ≥1 occasion per

In the Swiss Growth Study, 45 of 79 women with TS (57%) com-

week were classified as binge drinking weekly, on 1–4 occasions per

pleted the questionnaire. Participating women with TS did not differ

|
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from those who did not respond in terms of age, language region,

of the women with TS (Table 1). Final height was lower in women with

final height, duration of growth hormone treatment and average

TS than in women from the SHS (mean height 152 cm vs. 166 cm,

growth hormone dose (data on request). In the SHS 2012, 54% of

p < 0.001). Body mass index was higher in women with TS than

contacted persons participated. Among the 2134 women aged ≥18–

in women from the SHS (25 kg/m2 vs. 22 kg/m2, p < 0.001). Most

33 years of the SHS, 1972 (92%) completed the questions on alcohol

women from both groups came from the German-speaking region

consumption, smoking and physical activity.

of Switzerland (67% and 65%, respectively). Educational achieve-

The mean age for women from both groups was 24 years after

ment differed between the two groups (p < 0.001). More women

weighting the women from the SHS according to the age distribution

with TS than women from the general population attended only the

TA B L E 1 Characteristics of women
with Turner's syndrome from the Swiss
Growth Study and women from the Swiss
Health Survey 2012

Women with TS

Women from
SHSa

(N = 45)

(N = 1972)

Mean

(SD)

Range

Mean

(SD)

Range

p-valueb

Age at study
(years)

23.5

(0.9)

19–33

23.5

(5.7)

19–33

n.a.c

Final height (cm)

152.2

(8.7)

135–166

166.2

(1.2)

137–188

<0.001

Weight at survey
(kg)

57.5

(2.3)

35–90

61.6

(15.8)

40–180

0.017

Body mass index
(kg/m2)

24.9

(1.0)

18–37

22.3

(5.4)

16–61

<0.001

n

(%)

(%)d

n.a.c

Age at study
(years)
18–20

14

(31)

(30)

21–23

13

(29)

(30)

24–26

7

(16)

(16)

27–29

5

(11)

(11)

>=30

6

(13)

(13)
0.776

Language region
German

30

(67)

(65)

French

13

(29)

(28)

2

(4)

(7)

Italian
Education

f

Primary

p-valuee

0.001
16

(36)

(13)

Secondary

26

(58)

(68)

Tertiary

3

(7)

(19)

Single

42

(93)

(83)

Married,
widowed,
divorced

3

(7)

(17)

0.072

Marital status

Abbreviations: BMI, body mass index; SD, standard deviation; SHS, Swiss Health Survey; TS,
Turner syndrome.
a

Women from the SHS were standardised on the age at study according to women with TS.

b
c

p-value calculated from Student's t test comparing women with TS to women from the SHS.

Women from the SHS weighted according to age distribution of women with TS.

d

Column percentages are given.

e

p-value calculated from chi-square statistics comparing women with TS to women from the SHS.

f

Highest educational level achieved: primary education includes persons with compulsory
schooling, secondary those with vocational training and tertiary those with upper secondary or
university education.
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compulsory 9 years of school (36% vs. 13%, p = 0.001). Women with

≥150 min/week,13–15 compared with 80% of women from the SHS

TS tended to be single more often than women from the SHS (93%

(394/1972).

vs. 83%, p = 0.072).
Of the 45 women with TS who responded to the questionnaire,
ten (22%) reported having at least one cardiovascular condition:

4
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DISCUSSION

seven women had one and three women had two cardiovascular
conditions. Cardiovascular conditions consisted of valvulopathy

Our nationwide study has shown that Swiss women with TS in gen-

(n = 6), cardiac arrhythmia (n = 1), cardiomyopathy (n = 1), arterial

eral followed a healthier lifestyle than women from a population-

hypertension (n = 4) and angina pectoris (n = 1). None of the partic-

based survey. However, both populations adhered poorly to national

ipants had experienced a myocardial, cerebrovascular or thrombo-

physical activity recommendations.13–15

embolic event, and no patient had diabetes mellitus (Supplementary

There are only two studies on smoking and alcohol consumption

Table S2). No data on cardiovascular disease were available from the

in women with TS. Similar to our results, these two questionnaire

SHS. More women with TS (39/45, 87%) reported receiving oestro-

studies from Norway found that women with TS reported less binge

gen replacement therapy or contraconception than women from the

drinking and less smoking than the general population.5,6

SHS (937/1972, 47%) (p < 0.001).

Our study investigated the level of sport and physical activity

Women with TS smoked less and engaged less often in binge

in adults with TS. While women with TS were as active as women

drinking than women from the SHS (p < 0.001) (Figure 1 and

from the SHS, both groups adhered poorly to recommendations

Supplementary Table S3). Both women with TS and women from

for the healthy adult population for Switzerland,13 from the CDC14

the SHS consumed alcohol with equal frequency (p = 0.524).

and the WHO.15 Our results are similar to those from a study of

Women with TS were as active in their daily life and performed

the University of Colorado, USA, where only 19% of girls with TS

sports as often as women from the SHS (11/45 of TS women and

adhered to the recommendations of 1 h per day of moderate-to-

1045/1972 of SHS women, p = 0.455, and 20/45 of TS women

vigorous physical activity.10 A study from Poland found that girls

and 394/1972 of SHS women, p = 0.278; respectively) (Figure 1).

with TS aged 10–18 years had a lower performance in fitness tests

Three quarters of women with TS (75%, 34/45) did not adhere to

than healthy controls.16 Women with TS are often smaller, heavier

current physical activity guidelines with vigorous-
intensity ac-

and have delayed puberty compared with their peers and have

tivities of ≥3 days/week and/or moderate-intensity activities for

to cope with medical and psychosocial difficulties, which might

F I G U R E 1 Smoking status, alcohol consumption, binge drinking and physical activity in women with Turner syndrome (TS, N = 45)
compared to women from the Swiss Health Survey (SHS, N = 1972)

|
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contribute to poor motor fitness and a low interest in sports.

our study. We included women with TS from both public hospi-

Persons with chronic morbidities such as cardiovascular disease

tals and from private practice, increasing the representativeness

are at risk of being physically inactive, which leads to a cycle of de-

of our study population for women with TS treated with GH in

conditioning.17 Girls and women with TS who have a normal aortic

Switzerland. Our study assessed a broad range of modifiable risk

size and no other major cardiovascular diseases benefit from reg-

factors for cardiovascular diseases, including health behaviour

18

ular physical activity.

Such activity improves muscle-to-f at ratio

measures and the amount of daily physical activity and sports.

and lowers the risk of metabolic syndrome and osteoporosis in

In conclusion, a sedentary lifestyle was common in young

TS.19 It also improves their body image, well-b eing and psychoso-

women with TS. New strategies to encourage physical activity are

cial functioning, and increases their quality of life. 20,21

needed, beginning in childhood. Children may adapt to sporting and
18

do not

movement patterns more easily and may be more flexible in increas-

define a recommended level of activity to reduce the risk of cardio-

ing their physical activity levels than adults. They can build on their

vascular disease. Physical activity should be adapted to the individ-

childhood repertoire as they reach adolescence and continue this

ual health of the patients, based on the specific comorbidity profile

into adulthood. Paediatricians should therefore promote a struc-

of girls and women with TS. Gravholt et al. did not recommend

tured physical activity programme for girls with TS from early child-

intense sports for women and girls with a moderately or severely

hood onwards to promote well-being and reduce cardiovascular risk

dilated aorta.18 In the future, girls and women with TS should re-

in adulthood. Clinical practice guidelines for girls and women with

ceive counselling on appropriate physical activity with personalised,

TS should include personalised physical activity recommendations,

comorbidity-adapted exercise protocols. Comprehensive informa-

with the aim to increase long-term health-related quality of life.

Current clinical guidelines for girls and women with TS

tion is particularly important during the sensitive phase of transition from paediatric to adult care when the young women become

AC K N OW L E D G E M E N T S

responsible for their own health. 22 Two studies from France and

We thank all women with Turner syndrome for participating in our

Poland showed that less than 5% of adult women with TS underwent

survey and the study team of the Swiss Growth Registry (Rahel

all recommended medical investigations at transition. 20,21

Kuonen, Sheila Gaggetta). We also thank the members of the Swiss

Both surveys, the Swiss Growth Study and the Swiss Health

Society for Paediatric Endocrinology and Diabetology (SGPED)

Survey 2012, may suffer from social desirability bias, as women

who contributed to this study: Prof. Dr. med. J. Girard, Basel; Dr.

may have answered the questionnaire in a way that may be more

med. S. Gschwendt, Zug; Dr. med. M. Janner, Bern; Prof. Dr. med. D.

accepted by social norms. Thus, our results may have overesti-

L‘Allemand, St. Gallen; Prof. Dr. med. P.-E. Mullis, Bern; Dr. med. F.

mated health-related behaviour in both groups, such that women

Phan-Hug, Lausanne; Prof. Dr. med. E. Schoenle, Zurich; Dr. med. M.

may have under-reported smoking and alcohol consumption and

Steigert; Chur; Prof. Dr. med. U. Zumsteg, Basel; and Prof. Dr. med. R.

over-reported levels of physical activity and sports. However, we

Zurbruegg, Bienne. We thank PD Dr. med. Claudia Boettcher for her

compared the answers of women with TS to responses from the

advice on growth hormone treatment practice in women with TS.

general population during telephone interviews, which are even

We thank Chantal Cripe-Mamie for proofreading this manuscript.

more prone to social desirability bias than postal questionnaires. 23

We also thank the three reviewers for their comments, which helped

The data on cardiovascular outcomes of women with TS were self-

to improve the quality of this work. The questionnaire was sent in the

reported, which may have led to underreporting of cardiovascular

framework of a large European study on ‘Safety and Appropriateness

problems, because participating women may not recall their diag-

of Growth hormone treatments in Europe’ (SAGhE)24–27. This paper

nostic results in detail. The small sample size runs the risk of not

reports national data from Switzerland only.

detecting differences in physical activities and sports between
women with TS to women from the SHS. The women with TS who
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