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Abstract
Aims: To explore the sexual experiences and interactions of women with type 
1 diabetes to explicate an understanding of the impact of diabetes on women's 
sexual function. The study was conducted as part of a wider project to develop a 
patient- reported outcome measure to assess sexual dysfunction (SD) in premeno-
pausal women with type 1 diabetes.
Methods: A qualitative study using face- to- face and virtual semi- structured in-
terviews was conducted with premenopausal women with type 1 diabetes who 
have had some difficulties related to sexual functioning. Participants were re-
cruited from two National Health Services (NHS) sites in the UK and from social 
media platforms. The data were analysed to generate themes using Framework 
Analysis approach.
Results: Eighteen women, aged 22–49, were interviewed (NHS sites n = 13; on-
line n = 5). Five themes related to women experiences of SD were identified, these 
were; initiation of sexual activity, sexual confidence, sexual enjoyment, sexual 
engagement and sexual desire.
Conclusions: SD in women with type 1 diabetes is a complex phenomenon im-
pacting their experiences and quality of life. SD is related to multiple interacting 
biopsychosocial factors related to diabetes, including blood glucose levels, dia-
betes treatments, technologies and complications. A targeted measure of SD for 
women with type 1 diabetes specifically would allow for these factors to be as-
sessed routinely in clinical care.
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1  |  INTRODUCTION

Sexual activity and relationships are important dimen-
sions of quality of life.1 Problems related to sexual func-
tion have been well documented although the extent of 
the issues are yet to be fully understood.2 Prevalence 
studies differ in how sexual dysfunction (SD) is defined 
and measured, leading to conflicting findings affecting 
research outcomes.2 This is more apparent in the case 
of female SD (FSD) as the parameters and associated 
risk factors are less well defined compared to male SD.3 
The World Health Organization (WHO) define SD as 
“syndromes that comprise the various ways in which 
adult people may have difficulty experiencing person-
ally satisfying, non- coercive sexual activities”, and 
refer to sexual response as “a complex interaction of 
psychological, interpersonal, social, cultural and physi-
ological processes and one or more of these factors may 
affect any stage of the sexual response”.4 Chronic con-
ditions such as diabetes have been linked to impaired 
sexual function in both males and females, and studies 
have suggested that the prevalence of SD is higher in 
women with type 1 diabetes compared to women with 
type 2 diabetes and women without diabetes.5,6 In a 
review we conducted, the prevalence of SD in women 
with type 1 diabetes was three fold higher compared to 
women without diabetes (odds ratio = 3.8 95% CI 1.8- 
8.0, p < 0.001).6 There are multiple psychosocial fac-
tors that can impact on sexual function in women with 
type 1 diabetes, these include depression; diabetes dis-
tress; and altered body image.7,8 These factors can be 
compounded, inhibiting women's engagement in and 
enjoyment of sexual interactions. Diabetes technolo-
gies (insulin delivery methods and sensors) may also 
mediate SD.8,9 This impact can be both negative and 
positive.10,11 However, there are no diabetes- specific 
measures to address SD in women with diabetes. In our 
previous systematic review examining the prevalence 
of SD among women diagnosed with type 1 diabetes,6 
the predominant assessment tool used was the Female 
Sexual Function Index scale (FSFI) developed by Rosen 
et al.12 The FSFI measure is based on the International 
Classification of Diseases (ICD- 10)13 and the Diagnostic 
and Statistical Manual- IV (DSM- IV) diagnostic criteria 
for SD.14 The FSFI scale was developed to assess six do-
mains of the female sexual response phases including 
sexual desire, sexual arousal, orgasm, lubrication, satis-
faction and pain. Although these domains address im-
portant dimensions of the sexual response phases, they 
do not address diabetes- related factors, such as diabe-
tes distress and hypoglycaemia, that may contribute to 
FSD. For example, a reduced sexual desire due to fear of 
hypoglycaemia is unique to women with diabetes and 

would require a different approach to a general loss of 
desire.

The aetiology of FSD in women with type 1 diabetes 
is multifactorial. Hyperglycaemia is the main physio-
logical driver causing neurovascular damage, hormonal 
changes and recurrent genitourinary infections.7 Hence, 
the experience of FSD in women with type 1 diabetes 
might therefore be distinct from women without dia-
betes and involves an interplay between many factors. 
However, despite the high prevalence of SD in women 
with type 1 diabetes and its negative impact on women's 
quality of life and mental well- being, the issue of SD re-
mains underreported in women with diabetes.15 There is 
a general scarcity of research on SD in women with di-
abetes, especially studies of women's experiences of SD 
and how diabetes impacts on those experiences.8 This 
paper reports the findings of a study detailing the per-
spectives and experiences of women with type 1 diabetes 
in sexual relationships and interactions. The study was 
conducted as part of a wider project, which will develop 
a patient- reported outcome measure (PROM) of FSD 
specifically for women with type 1 diabetes. The study 
sought to build on current knowledge and measures of 
FSD, including the FSFI scale and with reference to the 
WHO definition of SD.4

Our work follows the COnsensus- based Standards 
for the selection of health Measurement INstruments 
(COSMIN) criteria for evaluating the quality of PROM.16 
A key first step in the COSMIN process is to use explor-
atory research to explicate the concepts and constructs 
related to the phenomenon of interest (i.e. FSD in type 1 
diabetes) to provide a framework for the measure and to 
help construct the key questions to include within it. This 
study is related to that first step.

2  |  METHOD

The aim of the study was to explore women with type 
1 diabetes' experiences of SD to develop a thematic 

What's new?

• Premenopausal women with type 1 diabetes de-
scribe their sexual experiences and challenges 
in the presence of type 1 diabetes.

• Female sexual function should be discussed in 
diabetes care and management.

• Data from this study will be used to develop a 
tool to measure sexual function in women with 
type 1 diabetes.
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framework of those experiences. The thematic framework 
will be used to inform the domains and the constructs to 
be included in a new diabetes- specific measure for FSD. 
The study objectives were to:

• Explore the experiences of SD for women with type 1 
diabetes in the context of their diabetes.

• Identify diabetes- related factors that impact on wom-
en's sexual interactions, behaviours and emotions.

• Characterise how diabetes- related factors contribute to 
the experiences of SD in women with type 1 diabetes.

The study used semi- structured interviews to explore 
the experiences and views of women with type 1 diabetes 
in relation to SD. Data were analysed using Framework 
Analysis (FA)17 to identify the key concepts for measur-
ing FSD in the context of type 1 diabetes. National Health 
Services (NHS) ethical approval was received from the 
Health Research Authority/Health and Care research/
Wales (REC 22/SW/0092, dated 08/07/2022) to con-
duct interviews with NHS participants, and from King's 
College London (HR/DP- 22/23–36,186 dated 16/06/2023) 
to conduct interviews with online participants.

The reporting of the qualitative method was checked 
against the COREQ (Consolidated criteria for Reporting 
Qualitative research) checklist,18 (see Data S2).

2.1 | Recruitment and setting

The women were recruited from two NHS diabetes cen-
tres in England (University Hospital Bristol and Weston 
NHS Foundation Trust) and also through social media 
platforms (Facebook, X (formerly Twitter), Instagram). 
Online recruitment was included to maximise the hetero-
geneity of participants to enable a fuller understanding of 
SD for women from a wide range of backgrounds.

National Health Services participants were recruited 
from diabetes clinics in the participating centres via a 
poster advertising the study. In addition, the researcher 
approached women with type 1 diabetes <50 years of age 
attending the clinic or from the clinic registry. The study 
was explained to potential participants in a sensitive 
and factual way, highlighting that all women in this age 
bracket were being asked so that the women did not feel 
embarrassed or that they were being selected for some un-
known reason. Women who showed interest in the study 
were then screened for eligibility verbally in face- to- face 
interviews and via telephone conversation or an e mail in 
virtual interviews using three screening questions:

-  Do you experience any anxiety or difficulty in respect 
to the intimate relationship with a sexual partner?

-  Do you find it difficult to enjoy sexual relationships?
-  Do you find intercourse unpleasant or uncomfortable 

in any way?

Women who answered positively to one of these ques-
tions were eligible to be interviewed and those who wished 
to- do- so went through the consenting process following the 
study ethics. Recruitment for online participants was under-
taken via social media platforms. An e- poster advertising 
the study and the researcher's contact details was posted on-
line in type 1 online women's Facebook groups or by tagging 
diabetes organisations in posts on X and Instagram.

The face- to- face interviews were conducted in a clinic 
room within the outpatient department of one of the par-
ticipating sites, and the virtual interviews were conducted 
via Microsoft Teams.

2.2 | Participants and sampling

The study included women (self- defined) with type 1 dia-
betes for more than 1 year and who are:

• Sexually active (regularly involved in a sexual act with 
another person(s))

• Aged 18–50 years
• Able to communicate verbally and in writing in English
• Able to provide an informed consent
• Experiencing sexual difficulty based on their answers to 

the screening questions

The reason for excluding women who aged above 
50 years was to avoid confounding factors related to the 
menopause, which is also known to influence women's 
sexual experiences.19 The median age of menopause in 
women with type 1 diabetes is 50 years.20 Hence, 50 years 
of age was used as the criteria for defining menopause.

Participants who did not meet the inclusion criteria or 
answered negatively to the screening questions were ex-
cluded. Women were recruited using purposive sampling 
based on the study inclusion criteria. The proposed sam-
ple size was 20, following the model of information power 
outlined by Malterud et al.21

2.3 | Data collection

Data were collected using semi- structured individual 
interviews22 conducted online via Microsoft Teams or 
in person in a quiet venue within the outpatient depart-
ment in Weston hospital, depending on preference. The 
interview topic guide (see Data S1, Table S1) was devel-
oped by the research team based on existing literature 
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and reflecting the study objectives. Open- ended ques-
tions were used to elicit in- depth narratives of the 
women experiences. The interviews lasted between 20 
and 40 min and were conducted by the lead researcher 
(R.H.), who is experienced in interviewing. The audio 
recordings of the interviews were pseudo- anonymised 
and transcribed verbatim by a transcription company 
and via Microsoft Teams. Prior to each interview, par-
ticipants completed a demographic questionnaire to 
capture data related to their age, age at onset, duration 
of diabetes, last known glycated haemoglobin (HbA1c), 
body mass index, use of glucose sensor, method of insu-
lin delivery, relationship status and parity.

2.4 | Data analysis

Data were analysed thematically using FA.17 FA involves 
minimal data transformation meaning that the researcher 
is able to stay close to raw data as reported by the partici-
pants.23 Hence, the themes and subthemes were derived 
inductively from the data. FA also involves a deductive 
process to integrate prior theory into the analytical frame-
work, allowing the analysis to build on established theo-
retical constructs. In this study, we integrated the themes 
with existing data and theory for SD, to create a frame-
work of definitions for the domains of measurement to be 
included in the PROM and to inform item generation.24

Transcribed data were checked for accuracy against 
the recording and imported to NVivo, version 14, for 
analysis. The data were analysed by R.H. with members 
of the research team verifying the codes and themes. 
Disagreements were resolved through discussion. The 
analysis took the following approach: (1) familiarisa-
tion—each transcript was read and reread; (2) identi-
fication—an initial coding structure was constructed 
reflecting the interview questions and study objectives; 
(3) indexing—the initial coding structure was applied to 
the transcriptions and was adapted based on the content 
of the interviews and organised thematically; (4) chart-
ing—the indexed data were checked to test the fit of each 
code to the subthemes and themes, and necessary adap-
tions were made (this was performed by members of the 
research team, R.H., R.F., J.P., A.F.); (5) mapping—the 
data were grouped based on areas of convergence in the 
data to different facets of FSD such as enjoyment or en-
gagement. A reflexivity statement is provided in Data S3.

3  |  FINDINGS

Overall, 18 women with type 1 diabetes participated in the 
study. Out of the 46 women contacted from the NHS sites, 

13 participated. The remainder either did not meet the in-
clusion criteria (n = 8), declined to participate (n = 8), or 
did not respond despite having agreed to receive informa-
tion about the study (n = 17). Five further women were re-
cruited from social media platforms. The participants ages 
ranged from 22 to 49 years with a median age of 33 years. 
Duration of diabetes and HbA1c ranged from 2 to 40 years 
and 37–91 mmol/mol (5.5%–10.5%), respectively. Most of 
the women were white (n = 16), just over half were in a 
relationship (n = 10) and using multiple daily injections 
of insulin (n = 11), the remainder had an insulin pump 
(n = 7). All women used a glucose sensor device (see 
Table 1).

3.1 | Themes related to women's 
experience of SD

The analysis identified five themes which were related to 
different elements of FSD. These are: initiation of sexual 
activity, sexual confidence, sexual enjoyment, sexual en-
gagement and sexual desire. The identified themes and 
subthemes are presented below with data excerpts reflect-
ing the range of experiences and views expressed by the 
women and are summarised in Table 2.

3.1.1 | Theme 1: Initiation of sexual activity

Initiation of sexual activity refers to the ability of women 
with type 1 diabetes to communicate their sexual interest 
both verbally and nonverbally. The women talked about 
issues that impacted their ability to initiate sexual activ-
ity, both with long- term and new partners. This theme 
included three subthemes highlighting factors associated 
with reduced initiation of sexual activity, these were:

1. Fears—Women relayed how they experienced fears 
in initiating sexual activity due to their glucose lev-
els, whether it was hypoglycaemia or hyperglycaemia. 
Uncertainty about their glucose levels seemed to drive 
women away from their sexual partners affecting their 
ability to initiate sexual activity.

2. Body image impact of diabetes—Some of the women 
reported how diabetes- related changes to their bodies 
inhibited their confidence in initiating sexual activity. 
Women described how having pockets of fat from in-
sulin injections (lipohypertrophy) made them feel self- 
conscious about their bodies.

3. Internalised stigma—Women were fearful that they 
might be judged by a new partner because of their dia-
betes leading them to avoid initiating sexual activity. 
(see Table 2a).
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 I 

ca
n 

be
 v

er
y 

ir
ri

ta
bl

e,
 so

 e
m

ot
io

na
lly

 th
at

 h
as

 a
n 

af
fe

ct
 b

ec
au

se
 I 

do
n'

t 
pa

rt
ic

ul
ar

ly
 e

rr
, w

an
t t

o 
be

 w
ith

 m
y 

hu
sb

an
d.

 (0
2—

ag
ed

 4
1 y

ea
rs

)
• 

Ye
ah

, a
nd

 a
ga

in
 w

he
n 

yo
u'

re
 ru

nn
in

g 
hi

gh
, i

t's
 ju

st
, t

ha
t's

 th
e 

la
st

 th
in

k 
yo

u 
fe

el
 li

ke
 d

oi
ng

 [L
au

gh
s]

. A
ll 

yo
u 

w
an

t t
o 

do
 is

 ju
st

 si
t q

ui
et

 w
ith

 a
 

ve
ry

 la
rg

e 
gl

as
s o

f w
at

er
 a

nd
 ju

st
 tr

y 
an

d 
so

rt
 y

ou
r y

ou
 k

no
w

 [b
lo

od
 su

ga
r]

 e
rr

 d
eh

yd
ra

tio
n 

fr
om

 th
e 

hi
gh

 su
ga

r l
ev

el
s, 

I g
et

 th
at

 v
er

y 
ba

dl
y.

 (0
9—

ag
ed

 3
1 y

ea
rs

)

ST
: B

od
y 

im
ag

e 
im

pa
ct

 o
f d

ia
be

te
s

D
ef

in
iti

on
: C

on
ce

rn
s a

nd
 fe

ar
s r

el
at

ed
 

to
 d

ia
be

te
s b

od
y 

im
ag

e 
is

su
es

 a
nd

 
in

iti
at

in
g 

of
 se

xu
al

 a
ct

iv
ity

, s
uc

h 
as

 
in

je
ct

io
n 

si
te

s, 
di

ab
et

es
 te

ch
no

lo
gy

 
an

d 
ot

he
r p

hy
si

ca
l e

ffe
ct

s o
f d

ia
be

te
s

In
je

ct
io

n 
si

te
s

• 
I'v

e 
in

je
ct

ed
 fo

r s
o 

lo
ng

, I
 h

av
e 

lit
tle

 p
oc

ke
ts

 o
f w

ha
t l

oo
ks

 li
ke

 fa
t o

n 
th

e 
to

ps
 o

f m
y 

ar
m

s, 
th

e 
to

ps
 o

f m
y 

th
ig

hs
, m

y 
tu

m
m

y,
 a

nd
 so

 a
ll 

th
e 

ar
ea

s 
w

he
re

 y
ou

 in
je

ct
. S

o 
it—

it 
m

ak
es

 m
e 

se
lf-

 co
ns

ci
ou

s o
f m

y 
bo

dy
, w

hi
ch

 o
bv

io
us

ly
, w

he
n 

yo
u'

re
 b

ei
ng

 in
tim

at
e,

 is
—

I'm
 se

lf-
 co

ns
ci

ou
s o

f t
ha

t. 
W

hi
ch

 c
an

 h
av

e 
a 

ne
ga

tiv
e 

ef
fe

ct
 o

n 
ev

er
yt

hi
ng

. (
10

—
ag

ed
 3

2 y
ea

rs
)

• 
I l

os
t m

y 
vi

rg
in

ity
 w

he
n 

I w
as

 n
ea

rl
y 

19
, o

ne
 o

f t
he

 th
in

gs
 I 

w
as

 c
on

ce
rn

ed
 a

bo
ut

 I'
ve

 g
ot

 p
oc

ke
ts

 fr
om

 m
y 

in
je

ct
io

ns
 o

n 
m

y 
st

om
ac

h 
an

d 
I'v

e 
go

t l
ik

e 
th

e 
si

ze
 o

f m
y 

ha
nd

 a
 h

ug
e 

cy
st

 in
 m

y 
ri

gh
t l

eg
 a

nd
 I 

ha
ve

 st
re

tc
h 

m
ar

ks
 fr

om
 m

y 
in

je
ct

io
n 

si
te

s, 
I u

se
d 

to
 g

et
 re

al
ly

 n
er

vo
us

 a
bo

ut
 ju

st
 

sh
ow

in
g 

th
os

e 
an

d 
ge

tti
ng

 a
sk

ed
 q

ue
st

io
ns

 w
he

n 
I w

as
 d

oi
ng

 m
y 

in
je

ct
io

ns
, I

t i
s m

or
e 

of
 a

n 
em

ot
io

na
l p

sy
ch

ol
og

ic
al

 th
in

g 
ra

th
er

 th
an

 a
 p

hy
si

ca
l 

di
sc

om
fo

rt
. (

12
—

ag
ed

 3
4 y

ea
rs

)
Ph

ys
ic

al
 e

ffe
ct

s o
f d

ia
be

te
s

• 
I a

m
 I'

m
 a

w
ar

e 
of

 h
yg

ie
ne

. S
o 

I'm
 v

er
y 

co
nc

er
ne

d 
ab

ou
t o

ra
l s

ex
 in

 te
rm

s o
f h

ow
 c

le
an

 I 
am

 b
ec

au
se

 I'
m

 a
w

ar
e 

of
 th

e 
sm

el
l o

f t
he

 u
ri

ne
 o

f a
 

pe
rs

on
 w

ith
 d

ia
be

te
s. 

(1
4—

ag
ed

 4
9 y

ea
rs

)

ST
: I

nt
er

na
lis

ed
 st

ig
m

a
D

ef
in

iti
on

: T
he

 im
pa

ct
 o

f i
nt

er
na

lis
ed

 
st

ig
m

a 
on

 in
iti

at
in

g 
se

xu
al

 a
ct

iv
ity

A
cc

ep
ta

nc
e 

of
 d

ia
be

te
s

• 
W

ith
 n

ew
 p

eo
pl

e,
 it

's 
ne

ve
r …

 I 
ju

st
 d

on
't 

w
an

t t
o 

br
in

g 
it 

up
 a

s a
 th

in
g 

th
at

 I 
ha

ve
. U

m
, a

s a
 d

is
ab

ili
ty

, I
 th

in
k.

 B
ec

au
se

 p
eo

pl
e 

se
e 

it 
… 

it 
is

 a
 

di
sa

bi
lit

y,
 it

's 
no

t s
om

et
hi

ng
 y

ou
'd

 w
an

t t
o 

co
m

e 
ou

t w
ith

 st
ra

ig
ht

 a
w

ay
. U

m
, o

r m
ay

be
 …

 I 
do

n'
t k

no
w

. I
'm

 n
ot

 c
om

fo
rt

ab
le

 w
ith

 o
ne

 o
f t

he
 fi

rs
t 

th
in

gs
 I 

sa
y 

is
 m

e 
sa

yi
ng

 th
at

 I'
m

 d
ia

be
tic

 a
nd

 I 
ha

ve
 a

 d
is

ab
ili

ty
. S

o 
I j

us
t, 

so
rt

 o
f, 

w
ai

t u
nt

il 
th

ey
're

 a
 fr

ie
nd

, I
 g

ue
ss

, t
o 

at
 le

as
t t

el
l t

he
m

, m
ay

be
. 

(0
5—

ag
ed

 2
6 y

ea
rs

)
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(b
) T

he
m

e 
2:

 S
ex

ua
l c

on
fi

de
nc

e

ST
: B

od
y 

co
nf

id
en

ce
D

ef
in

iti
on

: H
ow

 d
ia

be
te

s a
ffe

ct
s 

th
ei

r s
el

f- e
st

ee
m

 a
nd

 b
od

ily
 

co
nf

id
en

ce
 e

ith
er

 g
en

er
al

ly
 o

r i
n 

re
la

tio
n 

to
 th

e 
im

pa
ct

 o
f i

ns
ul

in
 

(li
po

dy
st

ro
ph

y)

Bo
dy

 im
ag

e
• 

I d
on

't 
w

an
t t

o 
bl

am
e 

di
ab

et
es

 fo
r m

e 
no

t h
av

in
g 

th
e 

be
st

 se
lf-

 es
te

em
, b

ut
 I 

do
 th

in
k 

it'
s a

 b
it 

of
 a

 c
ha

lle
ng

e 
to

 fe
el

 a
s b

ea
ut

ifu
l a

bo
ut

 y
ou

r b
od

y 
as

 
so

m
eb

od
y 

w
ho

 d
oe

sn
't 

ha
ve

 a
ll 

th
e 

st
uf

f a
tta

ch
ed

 to
 th

em
 o

r m
ar

ks
 o

r i
nj

ec
tio

n 
si

te
s o

r f
in

ge
r p

ri
ck

in
g 

or
 h

av
in

g 
to

 te
st

 y
ou

r s
ug

ar
 b

ef
or

e 
or

 a
fte

r 
se

x 
or

 a
ny

 o
f t

ha
t s

or
t o

f t
hi

ng
 th

at
 c

om
es

 a
lo

ng
. (

14
—

ag
ed

 4
9 y

ea
rs

)
• 

I'v
e 

go
t l

um
ps

 a
nd

 b
um

ps
 a

ll 
ov

er
 th

e 
pl

ac
e,

 e
rm

, a
nd

 I 
th

in
k 

af
te

r h
av

in
g 

it 
fo

r s
o 

lo
ng

 it
's 

in
ev

ita
bl

e 
th

at
 y

ou
're

 g
oi

ng
 to

 g
et

 so
m

e 
lik

e 
hy

pe
rt

ro
ph

y 
so

 e
rm

 w
hi

ch
 a

ga
in

 m
ak

es
 y

ou
 fe

el
 re

al
ly

 u
na

ttr
ac

tiv
e.

 (0
2—

ag
ed

 4
1 y

ea
rs

)
Bo

dy
 c

on
fid

en
ce

• 
Bu

t I
 th

in
k 

fo
r m

e 
it 

is
 a

ls
o 

re
la

te
d 

to
 e

rm
 li

ke
 la

ck
 o

f s
el

f- l
ov

e 
an

d 
se

lf-
 es

te
em

. E
rm

 I 
do

n'
t t

hi
nk

 I 
fe

lt 
ve

ry
 c

on
fid

en
t i

n 
m

y 
bo

dy
. S

o 
lik

e 
in

de
pe

nd
en

t o
f m

y 
di

ab
et

es
. S

o 
I k

in
d 

of
 fe

lt 
lik

e 
th

is
 w

as
 a

no
th

er
 th

in
g 

th
at

 w
ou

ld
 k

in
d 

of
 d

ec
re

as
e 

m
y 

at
tr

ac
tiv

en
es

s t
o 

so
m

eb
od

y 
el

se
. (

08
—

A
ge

d 
31

 ye
ar

s)
• 

It
 is

 b
ei

ng
 se

lf-
 co

ns
ci

ou
s o

f m
y 

bo
dy

, a
nd

 th
er

e's
—

it'
s k

in
d 

of
 li

ke
 I 

fe
el

 m
or

e 
co

m
fo

rt
ab

le
 w

ith
 th

e 
lig

ht
s o

ff 
no

w
 [l

au
gh

s]
, o

r a
t l

ea
st

 d
im

m
ed

. 
W

he
re

as
 I 

ne
ve

r u
se

d 
to

 b
e 

co
ns

ci
ou

s o
f t

ha
t. 

(0
4—

ag
ed

 4
4 y

ea
rs

)
ST

: I
m

pa
ct

 o
f v

is
ib

le
 d

ia
be

te
s 

te
ch

no
lo

gi
ca

l d
ev

ic
es

D
ef

in
iti

on
: V

is
ib

le
 d

ia
be

te
s d

ev
ic

es
 

ca
n 

af
fe

ct
 h

ow
 w

om
en

 fe
el

 a
bo

ut
 

th
ei

r b
od

ie
s a

nd
 th

ei
r c

on
fid

en
ce

 
to

 e
ng

ag
e 

in
 se

xu
al

 a
ct

iv
ity

. 
W

om
en

 c
an

 a
ls

o 
be

 a
nx

io
us

 th
at

 
th

e 
de

vi
ce

 m
ay

 b
ec

om
e 

di
sl

od
ge

d 
or

 d
am

ag
ed

 d
ur

in
g 

se
xu

al
 a

ct
iv

ity
, 

im
pa

ct
in

g 
on

 th
ei

r c
on

fid
en

ce

Te
ch

no
lo

gy
 a

nd
 b

od
y 

im
ag

e
• 

I'v
e 

ju
st

 a
lw

ay
s f

el
t l

ik
e 

a 
lit

tle
 b

it 
ne

rv
ou

s a
nd

 in
se

cu
re

 a
bo

ut
 ju

st
 h

av
in

g 
m

y 
lik

e 
in

fu
si

on
 se

t o
n 

di
sp

la
y 

er
m

 d
ur

in
g 

in
tim

ac
y.

 (0
8—

ag
ed

 3
1 y

ea
rs

)
• 

I'v
e 

ne
ve

r w
an

te
d 

an
 in

su
lin

 p
um

p 
pu

re
ly

 b
ec

au
se

 o
f h

ow
 it

 lo
ok

s, 
do

 y
ou

 k
no

w
 w

ha
t I

 m
ea

n?
 (1

3—
ag

ed
 2

2 y
ea

rs
)

• 
Li

ke
 a

t t
im

es
 w

he
n 

I'm
 fe

el
in

g 
m

or
e 

in
tim

at
e,

 o
nl

y 
th

in
g 

oh
h 

yo
u 

kn
ow

 li
ke

 I 
w

ill
 p

ut
 it

 so
m

ew
he

re
 th

at
's 

no
t a

s n
ot

ic
ea

bl
e.

 U
m

, b
ec

au
se

 it
 is

, i
t's

 a
 

bi
t b

io
ni

c.
 (1

4—
ag

ed
 4

9 y
ea

rs
)

• 
Bu

t t
he

 re
as

on
 th

at
 I 

ch
os

e 
th

e 
po

d 
ra

th
er

 th
an

 th
e 

ot
he

r p
um

ps
 w

ith
 th

e 
w

ir
es

 is
 th

at
 I 

re
al

ly
 d

id
n'

t w
an

t t
o 

ha
ve

 v
is

ib
le

 tu
be

s s
tic

ki
ng

 o
ut

 o
f m

e 
be

ca
us

e 
th

ey
 w

ou
ld

 m
ak

e 
m

e 
fe

el
 li

ke
 I 

lo
ok

ed
 il

l …
 li

ke
 p

eo
pl

e 
in

 h
os

pi
ta

l t
ha

t h
av

e 
go

t c
an

nu
la

s …
 I 

di
dn

't 
w

an
t t

ha
t t

o 
be

 h
ow

 I 
ap

pe
ar

. (
06

—
ag

ed
 

43
 ye

ar
s)

• 
So

 y
ea

h,
 I 

th
in

k 
in

 te
rm

s o
f m

y 
in

tim
at

e 
lif

e,
 I 

w
as

 w
or

ri
ed

 th
at

 th
is

 (d
ia

be
te

s t
ec

hn
ol

og
y)

 c
ou

ld
 h

av
e 

an
 in

flu
en

ce
 o

n 
ho

w
 p

eo
pl

e 
w

ou
ld

 p
er

ce
iv

e 
m

e.
 (1

7—
ag

ed
 2

9 y
ea

rs
)

A
nx

ie
ty

 a
bo

ut
 d

ev
ic

es
• 

If
 I'

m
 in

 b
ed

, I
'm

 a
w

ar
e 

th
at

 I 
ca

n 
kn

oc
k 

it 
ou

t. 
I k

no
w

 th
er

e's
 p

at
ch

es
 a

nd
 th

in
gs

. A
nd

 I'
m

 a
ls

o 
aw

ar
e 

th
at

 it
's 

a 
bi

t u
ns

ig
ht

ly
, b

ec
au

se
 m

y 
pa

rt
ne

r 
ha

s s
ug

ge
st

ed
 to

 m
e 

th
at

 I 
bu

y 
a 

pa
tc

h,
 o

r h
e'l

l—
he

 w
ill

 b
uy

 m
e 

pa
tc

he
s t

o 
co

ve
r i

t u
p,

 a
nd

 I 
th

in
k,

 ‘I
s t

ha
t b

ec
au

se
 th

at
 it

 d
oe

sn
't 

lo
ok

 n
ic

e?
’ (

04
—

ag
ed

 4
4 y

ea
rs

)

(c
) T

he
m

es
 3

: S
ex

ua
l e

nj
oy

m
en

t

ST
: P

hy
si

ca
l i

m
pa

ct
 o

f d
ia

be
te

s 
sy

m
pt

om
s

D
ef

in
iti

on
: T

he
 e

ffe
ct

s o
f 

di
ab

et
es

 o
n 

bo
di

ly
 st

ru
ct

ur
es

 
in

vo
lv

ed
 in

 se
xu

al
 a

ct
iv

ity
 a

nd
 

in
tim

ac
y 

ca
n 

re
du

ce
 se

xu
al

 
en

jo
ym

en
t

G
en

ito
ur

in
ar

y 
is

su
es

• 
A

nd
 fr

om
 a

 p
hy

si
ca

l p
oi

nt
 o

f v
ie

w
, e

rm
, w

ith
 th

e 
su

ga
r l

ev
el

s b
ei

ng
 a

ll 
ov

er
 th

e 
pl

ac
e,

 e
rm

, i
t s

ee
m

s t
o 

ha
ve

 a
 p

hy
si

ca
l a

ffe
ct

 a
s w

el
l s

o 
so

m
et

im
es

 y
ou

 
ge

t d
ry

ne
ss

, I
 fi

nd
 w

he
n 

m
y 

su
ga

r l
ev

el
s a

re
 h

ig
he

r e
rm

, I
'm

 m
or

e 
pr

on
e 

to
 e

rm
 b

la
dd

er
 in

fe
ct

io
ns

, s
o 

ev
er

y 
tim

e 
w

e'r
e 

to
ge

th
er

 in
 th

e 
ba

ck
 o

f m
y 

m
in

d 
so

m
ew

he
re

 th
er

e's
 th

is
, i

s t
hi

s g
oi

ng
 to

 re
su

lt 
in

 a
no

th
er

 b
la

dd
er

 in
fe

ct
io

n?
 (0

2—
ag

ed
 4

1 y
ea

rs
)

• 
Th

er
e 

ha
ve

 b
ee

n 
pe

ri
od

s w
he

n 
I h

ad
 th

ru
sh

 a
 lo

t …
 so

 th
at

's 
af

fe
ct

s m
y 

se
xu

al
 a

ct
iv

ity
. (

12
—

ag
ed

 3
4 y

ea
rs

)
V

ag
in

al
 d

ry
ne

ss
 a

nd
 p

ai
n

• 
I w

en
t t

o 
va

ri
ou

s G
Ps

, e
rm

 b
ec

au
se

 I 
al

so
—

it 
w

as
 c

au
si

ng
 q

ui
te

 a
 lo

t o
f p

ai
n 

er
m

 a
nd

 I 
w

as
 h

av
in

g 
te

ar
s a

nd
 th

e 
sk

in
 a

ro
un

d 
th

e 
va

gi
na

 w
as

 g
et

tin
g 

ve
ry

 d
ry

 a
s w

el
l. 

(0
6—

ag
ed

 4
3 y

ea
rs

)
O

ra
l d

ry
ne

ss
• 

It
's 

ha
pp

en
ed

 a
 fe

w
 ti

m
es

 w
he

re
 I'

ve
 g

ot
te

n 
in

tim
at

e 
w

ith
 so

m
eo

ne
 a

nd
 m

y 
… 

th
e 

dr
yn

es
s o

f t
he

 m
ou

th
 a

ffe
ct

s h
ow

 I 
do

 th
in

gs
 o

r h
ow

 I'
d 

no
rm

al
ly

 
w

an
t t

o 
do

 th
in

gs
. A

nd
 I 

th
in

k 
it'

s …
 it

 a
ffe

ct
s t

he
 in

tim
ac

y.
 (0

5—
ag

ed
 2

6 y
ea

rs
)

La
ck

 o
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3.1.2 | Theme 2: Sexual confidence

Female sexual confidence was defined as having the con-
fidence and ability to express sexual interest and being 
comfortable within one's own body in the presence of 
challenges related to living with type 1 diabetes. The 
women reported a range of issues related to diabetes that 
influenced their confidence in expressing sexual interest. 
Similar to the first theme, these arose from body image 
issues related to diabetes. Two subthemes were identified 
related to the physical impact of diabetes on their bodies 
and the use of visible diabetes technologies.

1. Body confidence—Bodily changes related to insulin use 
(lipohypertrophy and insulin disruptions) led women 
to feel unattractive impacting self- esteem and reducing 
their sexual confidence.

2. The impact of visible diabetes technological devices—
Diabetes technologies (sensors and insulin pumps plus 
associated paraphernalia) impacted negatively on sex-
ual confidence, feeling nervous the technology may get 
dislodge and insecure about how the “bionic” devices 
are perceived by others. (see Table 2b).

3.1.3 | Theme 3: Sexual enjoyment

Sexual enjoyment was defined as the physical and/or psy-
chological pleasure experienced during sexual activity. 
Sexual pleasure experienced by women as a result of sex-
ual activity was negatively impacted by diabetes- related 
concerns such as diabetes- related genitourinary infections 
and hypoglycaemia. Three subthemes covering physical 
and psychological factors which impact on sexual enjoy-
ment were identified.

1. The physical impact of diabetes symptoms—Women 
who experienced vaginal or recurrent bladder infections, 
which they related to their diabetes, felt that these 
problems negatively impacted on their sexual pleasure.

2. Glucose levels—Hypoglycaemia either before or after 
sexual activity was reported to impact on women's abil-
ity to reach orgasm or to fully enjoy sexual activity.

3. Impact of diabetes technology—This related particu-
larly to glucose sensors incorporated alarms. The 
alarms can disrupt sexual enjoyment for both women 
and their partners (see Table 2c).

3.1.4 | Theme 4: Sexual engagement

Sexual engagement in this study refers to the act of 
being physically involved in a sexual activity. Women 

experienced a lack of engagement resulting from emo-
tional and physical diabetes- related factors, these are ex-
pressed in three subthemes.

1. Technology disruption—Women can experience prob-
lems with diabetes technologies during sexual activity, 
particularly associated with devices dislodging during 
sexual activity leading to cessation of the sexual en-
gagement or cancelling the sexual activity.

2. Impact of glucose levels—Women reported how hypo-
glycaemia can take the spontaneity out of the sexual 
experience, and that autonomic symptoms such as 
sweating can create anxiety and cessation of engage-
ment leading to disappointment for women and their 
partners.

3. Physical complications of diabetes—Physical problems 
such as vaginal dryness and anxiety about developing 
genitourinary infections following intercourse, can 
negatively impact sexual engagements (see Table 2d).

3.1.5 | Theme 5: Sexual desire

Sexual desire describes the willingness to initiate and/or 
take part in a sexual activity. The women talked about 
changes in their level of desire, some of which they related 
to their diabetes although there was also a more general 
lack of desire that they could not directly attribute to their 
diabetes. This theme is comprised of two subthemes:

1. Impact of glucose levels—Women reported that high, 
low or variable glucose levels reduced their desire 
for sexual activity as it led to tiredness or reduced 
motivation.

2. Reduced desire—Women reported general lack of de-
sire which seemed to develop as they also acquire dia-
betes complications, although the women could not 
directly associate them. Some women said that this 
meant they only engaged in sexual activities for their 
partner's pleasure rather than their own (see Table 2e).

The five themes are presented schematically in 
Figure 1. The figure shows how there was an overlap be-
tween the factors identified in relation to each theme, par-
ticularly glucose levels and diabetes technologies.

3.1.6 | Domain definitions

In the final step of the analysis, the themes were inte-
grated with existing SD theory to inform domain defini-
tions for PROM development. These domains will provide 
a framework of measurement and item generation for the 
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PROM based on the experiences captured in this study 
(see Data S2, Table S2).

4  |  DISCUSSION

This study revealed that FSD in the presence of type 1 
diabetes is a complex phenomenon resulting from mul-
tiple interacting factors that can influence one another. 
The study presents a novel insight into the challenges of 
SD as described by the women themselves providing a 
framework for identifying PROM for the assessment of 
FSD. The women talked about the impact of diabetes on 
their experiences of sexual activities. In the context of this 
study, the term sexual activity refers to a broad range of 
intimate behaviours and processes,25 such as intercourse, 
touching and close companionship, between two persons 
involving sexual arousing.26

Issues around glucose activities in relation to hypogly-
caemia and hyperglycaemia were regularly reported by 
the women. Hypoglycaemia is known to impact the level 
of sexual activity in people with diabetes.27 Previous stud-
ies have reported positive correlations between elevated 
HbA1c levels and FSD highlighting the association be-
tween FSD and hyperglycaemia.28 Furthermore, glucose 
variability, rather than long exposure to hyperglycaemia, 
was found to cause a threefold increase in risk of FSD.29 
This would suggest that factors impacting glucose levels 
leading to glucose activity need be addressed in the assess-
ment of FSD in women with diabetes.

The women reported issues related to vaginal and oral 
dryness, pain and problems with orgasm and this affected 
their ability to initiate, engage in or enjoy sexual activity. 
Similar issues were reported in a previous qualitative study 
by Buskoven et al.8 While the underlying causes of these 
problems were generally detailed in relation to hypergly-
caemia in that study, they also highlighted that psycholog-
ical challenges and the demands of diabetes exacerbated 
the impact of hyperglycaemia on the sexual experiences of 
women with type 1 diabetes.

The women experienced negative feelings related to 
body image stemming from injection marks and visible 
diabetes technological devices. Other studies have also 
reported that negative body image concerns are associ-
ated with fear and avoidance of physical intimacy, and it 
can affect the frequency and quality of sexual activities.30 
However, the impact of diabetes technology on wom-
en's sexual function is not fully understood as current 
evidence is inconsistent. Some studies report a positive 
impact associated with the use of diabetes technological 
devices due to improvement in the prevention of hypo-
glycaemia and in quality of life.30,31 While others have 
reported that the use of insulin pumps caused difficulty 
during sexual intercourse due to bodily discomfort.27 
A survey of 289 women with diabetes found that 50% 
of insulin pump users reported insulin pumps interfer-
ing with sex, and 75% disconnected their pump during 
sexual activity.9 The same study also found that 20% of 
continuous glucose monitoring (CGM) users found that 
CGM interfered with sexual activity. This highlights the 

F I G U R E  1  Female sexual 
dysfunction (FSD) and type 1 diabetes 
main themes.
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importance of working with the women towards a treat-
ment option that reduces body image distress or improv-
ing women's confidence to manage these technologies 
in the context of intimacy. Given the increased use of 
diabetes technology and its potential impact on sexual 
function raises the question of whether SD should be 
discussed more routinely in diabetes clinics.

The women reported sexual relationship issues with 
long- term and new partners as a result of diabetes. They re-
flected on the importance of having a diabetes- supportive 
partner, who was described in their words as a person who 
is understanding empathetic and has knowledge about 
their condition. The impact of diabetes on relationships 
(and vice versa) has been identified as an important so-
cial mediator of women with type 1 diabetes' quality of 
life.31 A study by Helgeson et al.32 found that people with 
diabetes believe that diabetes affects both individuals in 
a relationship and that it was a source of distress to their 
partners, and this affected their ability to express love. 
Therefore, resources or education on diabetes in relation-
ships should be available for both people with diabetes 
and their partners.

4.1 | Implications

This study has highlighted that SD is experienced in 
multiple ways and is related to a wide range of issues 
for women with type 1 diabetes, with significant im-
pact on their intimate relationships. The findings of the 
study were used as a framework for the development 
of a new PROM for assessing SD in women with type 1 
diabetes, which we are currently testing. Following the 
COSMIN guidance which emphasises the importance 
of acknowledging peoples' experience of their condi-
tions,16 we have used the findings to generate an item 
bank for the new questionnaire. The items have been 
framed reflecting the phrasing used by women in the 
quotes with the intention that it will resonate with the 
women by using a similar language as much as possi-
ble.24 The development of diabetes- specific PROM for 
FSD will hopefully help to increase the visibility of the 
problem and in establishing treatment pathways that 
address the potential impact of diabetes and its associ-
ated technologies on women's experiences of intimacy 
and sexual interactions.

4.2 | Study limitations

While this study has identified a range of different 
diabetes- specific factors that may mediate the experience 
of SD for women with type 1 diabetes, it is important to 

consider these findings in relation to some of the limita-
tions of the study. Firstly, all but one of the women were 
in heterosexual relationship, precluding any exploration 
of SD in same- sex relationships. Hence, further research 
is needed to explore SD in the lives of women with type 
1 diabetes in same- sex relationships. While the study was 
promoted to all women with type 1 diabetes in the recruit-
ment contexts, it is possible that to explore SD in same- sex 
relationships would require a more explicit or focussed 
approach. In addition, only two non- white women par-
ticipated in the study limiting any exploration of SD in 
women of colour. It was the intention to recruit more 
women of colour online as the populations of women 
in the two participating diabetes centres were predomi-
nantly white, but this did not manifest. While recruiting 
people from ethnic minorities in research is known to be 
challenging, it is important, particularly in research that 
will inform a PROM development, to include participants 
reflective of the population. Again, this suggests a more 
targeted approach may help improve recruitment from di-
verse populations.

Secondly, the study recruited women from the UK only, 
limiting the opportunities of capturing financial and cul-
tural factors that may impact sexual function in women 
with type 1 diabetes in other countries including low-  and 
middle- income countries. Hence, it would be interesting 
to conduct similar research in other countries, although 
as the findings in our study relate to those reported pre-
viously from other contexts it is likely that what we have 
found would be relevant in other national populations. We 
will also seek to validate the FSD PROM we are develop-
ing in other populations.

Thirdly, it is important to acknowledge that SD af-
fects women of all ages including those in the peri and 
postmenopausal phases. The experience of SD in post-
menopausal women with type 1 diabetes may be more 
distressing with the addition of factors related to aging. 
The reason that this study focused on premenopausal 
women was to enable a focus exclusively on the impact 
of diabetes on FSD independent of the more generic 
age- related factors associated with menopause. While 
this focus appears to have been successful in explicat-
ing the multiple diabetes factors that associate with SD, 
exploring these factors with older women and indeed 
young women under the age of 18 years should be con-
sidered in future studies.

4.3 | Conclusion

The experiences of SD in women with type 1 diabetes are 
related to multiple factors specific to diabetes, includ-
ing diabetes treatments and technologies. Blood glucose 
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regulation including both hyper and hypoglycaemia im-
pact on women's engagement in and enjoyment of sexual 
intimacy. Given the strong relationship between sexual 
function and diabetes, there needs to be much greater 
consideration of FSD in diabetes care and management.
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