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S
exual dysfunction is one of the most common and persistent long-term 

complications following hematopoietic stem cell transplantation 

(HSCT) (Syrjala, Langer, Abrams, Storer, & Martin, 2005). Increased 

awareness is needed to improve quality of life (QOL) and to manage 

and alleviate long-term complications of sexual health in HSCT survi-

vors (Heinonen et al., 2001). An estimated overall 44% decrease in QOL occurs 

after HSCT (Claessens, Beerendonk, & Schattenberg, 2006). Although significant 

quantitative data exist regarding sexual health among female recipients of HSCT, 

qualitative data regarding women’s experiences are lacking.

Experiences in Sexual Health Among Women After 

Hematopoietic Stem Cell Transplantation

Purpose/Objectives: To explore the experiences in sexual health among women after 

hematopoietic stem cell transplantation (HSCT).

Research Approach: A qualitative phenomenologic approach was used to explore sexual 

health after HSCT.

Setting: The leukemia and bone marrow transplantation outpatient clinic at Massachusetts 

General Hospital in Boston.

Participants: This study included five women aged 18 years or older with a prior diagnosis 

of leukemia or lymphoma requiring HSCT who were at least three months post-HSCT and 

were sexually active prior to HSCT. Participants did not experience menopause pre-HSCT 

and did not show signs of relapsed disease or vaginal graft-versus-host disease.

Methodologic Approach: A semistructured interview was conducted and included one 

open-ended question regarding sexual health after participants’ HSCT and several follow-up 

questions. The interviews were audio recorded without participant identifiers. Interviews 

were then transcribed and analyzed. Primary investigators and an expert reviewer analyzed 

data using content analysis to identify themes from the interviews.

Findings: Six themes emerged from the interviews: (a) relationship changes, (b) significant 

and concerning physical changes, (c) sense of loss and powerful emotional impact, (d) 

fatigue, (e) body image, and (f) educational needs.

Conclusions: Findings portray women’s experiences in sexual health post-HSCT and 

demonstrate the emotional and physical consequences that arise from HSCT-related 

complications. A need exists for greater support and education for women regarding 

sexual health post-HSCT, as well as improved education among clinicians regarding sexual 

health complications experienced by this population. Women articulated their desire for 

same-sex providers to educate them on the sexual health side effects of HSCT.

Interpretation: Sexual health education is needed immediately prior to and following 

HSCT. Implications for practice include designating time for pre- and post-HSCT education, 

improving current sexual health education provided by HSCT clinicians, engaging same-sex 

providers to discuss sexual health with patients, and increasing nurses’ expertise in this 

area.
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Sexual health and sexuality contribute to a person’s 

identity, self-esteem, and overall QOL. Sexual health 

is the state of emotional, physical, mental, and social 

well-being in relation to sexuality (World Health Or-

ganization [WHO], 2010). Sexuality provides a sense 

of self and encompasses sex, gender identity, sexual 

orientation, pleasure, intimacy, and reproduction 

(Barton-Burke & Gustason, 2007; WHO, 2010). Sexual-

ity and intimacy reduce emotional distress and affects 

the psychosocial response to the cancer diagnosis and 

complications of cancer (Hordern & Currow, 2003). Di-

minished sexual functioning is significantly correlated 

with decreased emotional functioning and overall QOL 

(Watson et al., 1999). Therefore, sexual health plays 

a significant role in a person’s well-being after HSCT. 

Patients with leukemia and lymphoma may be cured 

of cancer through HSCT, which involves cytotoxic 

chemotherapy regimens as a conditioning proce-

dure (Yi & Syrjala, 2009). Cytotoxic chemotherapy 

affects normal ovarian function, which can result 

in primary ovarian failure and subsequent changes 

to sexual health (Barton-Burke & Gustason, 2007). 

Quantitative research suggests that women experi-

ence sexual health changes post-HSCT, including 

amenorrhea, vaginal dryness, bleeding with penetra-

tive intercourse, inability to achieve an orgasm, and 

vaginismus (Dizon, Suzin, & McIlvenna, 2014; Yi & 

Syrjala, 2009). Fatigue is also associated with sexual 

dysfunction because of decreased libido (Barton-

Burke & Gustason, 2007). Women experience changes 

in body image post-HSCT related to hair loss, muscle 

loss, skin rashes, skin sensitivity or dryness, scars, 

weight change, and edema, all of which disrupt a 

woman’s sense of self (Yi & Syrjala, 2009).

Women experience a greater number of sexual 

health complications compared to men (Heinonen et 

al., 2001; Humphreys, Tallman, Altmaier, & Barnette, 

2007). For example, 80% of women reported at least 

one sexual health problem in the three years following 

HSCT compared to only 29% of men who reported a 

sexual health problem. In addition, women’s sexual 

experiences declined over time, while men recovered 

from sexual dysfunctions more quickly than women 

following HSCT (Syrjala, Kurland, Abrams, Sanders, 

& Heiman, 2008).

Communication among providers and patients has 

been found to play a large role in the sexual health 

of HSCT recipients (Syrjala et al., 2008). Humphreys 

et al. (2007) found that 48% of participants reported 

that their provider did not discuss the sexual side 

effects of HSCT with them. In addition, at one and 

three years post-HSCT, about half of the respondents 

reported that sexuality was not discussed during 

visits with their providers. Patients who discussed 

the sexual effects of HSCT with their providers post-

transplantation had fewer sexual functioning problems 

at three years post-HSCT (Humphreys et al., 2007). 

To enhance long-term QOL for women after HSCT, 

healthcare providers must understand how cyto-

toxic chemotherapy affects women’s sexual health. 

Providers must assess and educate their patients 

about sexual health as part of their comprehensive 

care (Bober, Carter, & Falk, 2013). Research focused 

on women’s sexual health experiences after HSCT 

can contribute to an enhanced understanding of the 

impact of HSCT and lead to improved long-term QOL 

and sexual health for female survivors. 

Research Approach

A qualitative phenomenologic approach was used 

to explore women’s sexual health after HSCT. The 

study took place at Massachusetts General Hospital’s 

leukemia and bone marrow transplantion outpatient 

clinic. Participants were recruited through flyers post-

ed in the outpatient setting and through physician 

and nurse practitioner colleagues who initially dis-

cussed the study with eligible participants. Informed 

consent was obtained by one of the two primary 

investigators once inclusion criteria were established. 

Eligible women were aged 18 years or older, sexu-

ally active prior to diagnosis of leukemia or lympho-

ma, and were a minimum of three months post-HSCT 

with ablative conditioning chemotherapy. Eligible 

participants did not experience menopause pre-HSCT 

and did not show signs of relapsed disease or vaginal 

graft-versus-host disease. Women were excluded if 

they were unable to speak and read English.

Five women participated in the study. The average 

age of participants was 34 years (range = 24–45 years, 

median = 34.5 years). The range of time post-HSCT 

was 115–468 days, and average time post-HSCT was 

250 days. Four of the five participants had undergone 

HSCT within six months of the study interview, and 

one participant had undergone HSCT over a year 

before the study interview. At the time of the study, 

four of five participants were either married or in a 

committed relationship. The other participant was 

single and not dating at the time of interview. Two of 

the five women resumed working in limited capacity 

based on their recovery stage, and the other women 

recovered at home. Two women had children, and 

three women hoped to maintain fertility for future 

pregnancies. All women were Caucasian and middle 

class, and had formal education with varying levels 

of employment prior to diagnosis. 

Methodologic Approach

Approval was obtained prior to study. A semis-

tructured interview (see Figure 1) was conducted by 
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two interviewers, which included an open-ended 

question regarding sexual health following HSCT. 

The two interviewers conducted each interview 

separately; however, they formally discussed 

techniques for consistency among interviews be-

fore and after each interview. No baseline assess-

ment of sexual health was conducted prior to 

interviews, although the sexual health of women  

pre- and post-HSCT was integrated throughout the 

entirety of the interviews. The interviews were au-

dio recorded with no identifiers and were guided by 

the question, “Can you tell me about your experi-

ences with your sexual health since your stem cell 

transplantation?” Investigators explored participants’ 

thoughts, perceptions, and feelings by inquiring into 

responses.

During the recruitment and consent process, the 

interviewers discussed the nature of the interview 

with the participants, describing the sensitivity of 

the content. Participants were given the choice to be 

interviewed privately or with a person of their choice. 

Two of the five women were interviewed with their 

significant other, and one participant was interviewed 

with a friend. 

The phenomenologic approach has been outlined 

with the following six basic activities: (a) turning to 

a phenomenon of great interest, (b) focusing on the 

lived experience of the phenomenon, (c) reflecting on 

essential themes of the phenomenon, (d) describing 

the phenomenon through writing, (e) maintaining a 

strong pedagogical relationship to the phenomenon, 

and (f) considering the whole and the parts of the 

phenomenon (van Manen, 1990). Investigators in-

dividually analyzed the transcripts line by line and 

identified initial themes that captured the partici-

pants’ experience. To establish reliability, the inter-

viewers shared the themes with an expert reviewer 

and a clinical nurse specialist who works closely with 

recipients of HSCT. The two nurse researchers and 

expert reviewer refined and combined their collective 

synthesis, and data were analyzed and coded after 

the participant interviews. The two investigators and 

expert reviewer  agreed on the individually identified 

themes captured by the shared experiences of the 

participants. 

Findings

The following six themes were identified and por-

tray women’s sexual health experience following 

HSCT: relationship changes, significant and concern-

ing physical changes, a sense of loss and powerful 

emotional impact, fatigue, body image, and educa-

tional needs. The primary investigators and expert 

reviewer found saturation of these themes after 

conducting the five interviews. 

Relationship Changes

Participants described changes in their relation-

ships with present or past partners. The women 

shared how their relationships were transformed as a 

result of HSCT and subsequent sexual health changes. 

The interviews evoked emotions of concern, anxiety, 

anger, and sadness. One participant stated, “Seven 

years in, and we still had a great sex life; it’s just not 

how it used to be.” Another reported, “They think 

they know how you feel, but they don’t. So that, to me, 

is frustrating, and it’s a turnoff too.” Despite not being 

in a relationship at the time of the interview, one par-

ticipant described her decision to end a relationship 

during the HSCT because “he could not emotionally 

deal with it.” Overall, all five participants experienced 

a sense of change. Four of five women shared that 

their ability to have pleasurable sex changed because 

of cumulative side effects following HSCT. Only one 

of five participants shared positive changes in her 

relationship with her husband, stating, “It made us 

stronger.”

In addition to the changes that occurred within rela-

tionships, participants described concerns that arose 

regarding their partners. One participant stated, “It 

makes me worry if he thinks about someone else in-

stead of me because he’s not getting what he’s hoping 

for.” Another participant said, “I feel bad for him, and 

I feel bad for me because it’s hard.” Another woman 

shared, “I feel bad a little that things have changed so 

much.” Participants appeared concerned about their 

partner’s sexual satisfaction.

Significant and Concerning Physical Changes

The women interviewed articulated the significant 

physical changes they experienced, and those chang-

es were devastating and profound. They used words 

RESEARCH QUESTION

• Can you tell me about your experiences with your sexual 

health since your stem cell transplantation?

QUESTIONS FOR CLARIFICATION AND EXPANSION

• Can you tell me more about that?

• How does that make you feel?

• What did that mean to you?

• Is there anything I have not asked you that you would like to 

share?

• What kind of information related to sexual health would you 

want to know about?

• Who would you want this information from?

• How were your relationships affected?

FIGURE 1. Structured Focus Group Questions
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such as horrible, uncomfortable, and terrible when 

describing the changes they endured. One woman 

described her physical symptoms this way: “When we 

do [have sex], it’s very painful, it’s dry, everything’s 

dry, it’s just horrible.” Another participant said, “Par-

ticularly after the transplant, it’s kind of uncomfort-

able. It didn’t really feel too good afterward; it hurts, 

and it’s uncomfortable.” One woman commented, “In 

the first couple months, I noticed I had really terrible 

vaginal dryness, and it was very, very uncomfortable.”

Apart from the physical symptoms of dyspareunia, 

vaginal dryness, and vaginismus, the participants re-

ported altered menstrual bleeding or a complete loss 

of periods. One participant shared the difficulties re-

lated to amenorrhea. “It’s like slightly tender breasts, 

it’s like, oh, are we pregnant? But we don’t know my 

fertility status.” The physical changes described by 

all five women portray the biologic changes likely 

caused by reduced estrogen levels that can occur 

after ablative chemotherapy is used for conditioning 

prior to HSCT.

Sense of Loss and Powerful Emotional Impact

All five women described profound and at times 

painful loss. Loss was most consistently identified 

as the loss of some aspect of a relationship, the loss 

of sexual desire, or the loss of fertility. One woman 

stated, “It’s a loss of a part of a relationship.” Another 

participant shared, “It’s more of me wishing we had 

our old life, you know? Have it like it was before.” An-

other woman similarly stated, “I had a lot of interest 

[sexual drive]. It’s quite different now I would say. I 

have no interest because it just doesn’t feel the same.” 

Referring to fertility, one participant confessed, “It all 

stems back from me at least being 29 and . . . being 

able to have kids. It’s something I always wanted.” All 

five women articulated a profound sense of loss and 

emotional impact in the interviews.

Fatigue

The participants conveyed the burden of post-HSCT 

fatigue, which interfered with activities of daily living. 

The fatigue was portrayed as debilitating, altering, 

and disruptive of normal routines. One participant 

recounted, “I’m tired all the time.” Another said, 

If I did have someone that I was having sex 

with, I don’t think I could a lot of times, unless I 

napped all day, because a lot of times, you’re just 

physically so exhausted, especially the first eight 

months post-transplant. 

The fatigue was so profound that one participant 

said, “Right out of the hospital and past day 100, you 

get really tired. And sometimes I’ll try to walk up the 

stairs, and I’ll get to the top and think, ‘Oh my God, 

I’m so tired.’” The interviews of the participants 

revealed that fatigue greatly affected their ability to 

engage in sex and their overall QOL.

Body Image

Women focused on body image in different degrees. 

Some women were forthright about their feelings on 

their bodies, confessing that they no longer felt at-

tractive. One woman said she felt OK with her body 

image but still described the many physical changes 

she observed. Four of five women experienced changes 

in body image, which affected their sense of sexuality. 

One participant described her body image this way: 

“I just don’t feel attractive . . . I’m bald and, for me, 

underweight and kind of skinny and just not feeling 

like myself.” Weight was a common denominator, with 

participants expressing statements like “I’m trying to 

gain weight”; “I lost a lot of weight, so everything’s sag-

ging and it’s not there”; “I lost a lot of weight, which, 

in some ways, was good for me because I always had 

excess weight that I needed to get rid of”; and “I get 

upset about it because my clothes don’t fit; I don’t look 

the same as I did.” Changes in body image affected how 

most participants viewed themselves as sexual beings.

Educational Needs

All participants described a great need for further 

education about sexual changes and sexual health pre- 

and post-HSCT. These women did not feel prepared for 

the sexual side effects they endured. One woman said,

I didn’t know . . . I mean, it says it in your paper-

work when they give you the side effects of che-

mo and that sort of thing, and it says the fertility 

and sexual intercourse you can have still, but you 

have to use protection . . . but you don’t realize 

that it’s going to put you in full menopause.

Another woman stated, “Maybe we could talk about 

this and that type of thing [referring to sexual health] 

because they don’t educate you at all about that.” 

Overall, they felt unprepared for the changes they 

experienced and wished they had received more edu-

cation on how their sexual health would be affected 

following HSCT. 

When asked who should provide this education, 

four of the five women said they would prefer a same-

sex practitioner. One woman shared, “From a woman’s 

standpoint . . . I think a female should explain that 

because then you’re more apt to ask more questions.” 

All five participants agreed that they would prefer to 

hear the information from a primary nurse or a nurse 

practitioner as opposed to an oncologist, regardless 

of gender. One woman said, “I would say either a 

nurse that you know well [or] someone that you know 

already or try to know. Maybe a nurse practitioner.”

D
ow

nl
oa

de
d 

on
 0

5-
18

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.



758 VOL. 43, NO. 6, NOVEMBER 2016 • ONCOLOGY NURSING FORUM

Discussion

Study participants consistently shared the six iden-

tified themes that women experience regarding sexual 

health following HSCT. Although sexual health was not 

their first priority when recovering from HSCT, all five 

women agreed that sexuality played an important role 

in their identity and relationships, which they desper-

ately hoped to regain. Three of the study participants 

discussed the impact of feared infertility, but this was 

considered a separate experience from sexuality.

Women who learned about sexual health through 

talking with their gynecologists, chatting online with 

female survivors, or through reading information on 

sexual health felt additionally supported. Two of the 

five women were obtaining support and guidance 

from their gynecologists. One participant was working 

with a fertility specialist in hopes of getting pregnant. 

Some women reported using vaginal creams or lubri-

cants during sex to reduce dryness. One participant 

stated, “I thought it was me, but my [gynecologist] 

said, ‘You’re in full menopause right now, and this 

is what happens from the chemo, but we can stimu-

late that hormone.’” Seeking help made women feel 

supported, more knowledgeable about their sexual 

health changes, and less responsible for the changes 

they experienced. However, women wished they had 

more information on sexual health prior to and fol-

lowing HSCT. 

Limitations

The participants all were recruited from one hos-

pital setting, limiting generalizability. In addition, the 

researchers faced barriers to recruitment because of 

the study’s strict criteria.

Implications for Nursing Practice  

and Research

The authors’ findings suggest the need for further 

research and support and education for women 

following HSCT. Physician colleagues, nurse prac-

titioners, and nurses can create a curriculum edu-

cating women on sexual health following HSCT. 

Nurses should schedule time dedicated to discuss-

ing sexual health during their patients’ pre- and 

post-HSCT visits. This education could be provided 

by same-sex nurses or nurse practitioners. Al-

though gynecologic examinations are unsafe imme-

diately after HSCT because of neutropenia, nurses 

should encourage women to arrange time with their 

gynecologists to discuss the implications of chemo-

therapy on sexual health.

A barrier to open dialogue about sexual health 

following HSCT is the length of time of a scheduled 

outpatient clinic visit. This research demonstrated 

that some women preferred to start the conversa-

tion and education on sexual health prior to HSCT 

and suggested that this topic be further discussed 

during HSCT recovery. Insurance companies should 

also designate the standards for the time frame of 

outpatient clinician appointments and either pay 

for longer appointments, so all aspects of a patients’ 

recovery can be discussed, or reimburse patients for 

education visits regarding sexual health education. 

Healthcare providers can lobby and advocate to 

have insurance companies recognize this demand 

and make a change.

Literature review revealed a gap between qualita-

tive and quantitative studies on women’s sexual 

health after HSCT, with lack of qualitative data. This 

gap could be related to the sensitive nature of the 

topic. Although quantitative literature clearly outlines 

the physiologic changes that occur following HSCT, it 

is unclear which specific changes create the loss of 

desire for sex. Further research is needed in this area 

and should include more participants to extend the 

findings and further validate these experiences. In ad-

dition, future qualitative studies should examine the 

sexual health of other women, including older women 

and women of other sexual orientations. 

To best serve these women, nurses must be com-

fortable providing competent sexual health care to 

patients. Providing workshops to educate nurses and 

nurse practitioners on the sexual side effects women 

experience post-HSCT can help them feel more com-

fortable discussing sexual health.

One topic that is not discussed in the literature is 

the effect HSCT has on patients’ relationships. Nurses 

should be aware of the relationship changes patients 

experience after HSCT that may warrant follow-up and 

potential intervention with counseling. In addition, 

the emotional impact and loss related to impaired 

sexual health after HSCT also has not been discussed 

in the literature, and the psychosocial assessment of 

patients and their partners must be recognized fol-

lowing HSCT.

Knowledge Translation

• Relationship changes occur when a women’s sexual 

health is impaired following hematopoietic stem cell 

transplantation.

• Patients experience feelings of loss and emotional dis-

tress related to impaired sexual health.

• Women desire increased sexual health education and 

prefer to receive sexual health education from same-sex 

providers.
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Conclusion

The researchers discovered the need for increased 

sexual health education following HSCT and identi-

fied implications for education and more resources. 

Women in this study preferred same-sex nurses or 

nurse practitioners to provide education on sexual 

health. Education regarding sexual health during 

HSCT is inconsistent among nurses and providers.

This study described the physical and emotional side 

effects women experienced after HSCT. To improve pa-

tients’ QOL following HSCT, healthcare providers within 

hematology-oncology and HSCT, gynecology, and pri-

mary care must provide care for women’s sexual health. 

Men and women should be included in further qualita-

tive studies to improve overall education and access 

to interventions for sexual health pre- and post-HSCT.

References

Barton-Burke, M., & Gustason, C.J. (2007). Sexuality in women with 

cancer. Nursing Clinics of North America, 42, 531–554. 

Bober, S.L., Carter, J., & Falk, S. (2013). Addressing female sexual 

function after cancer by internists and primary care providers. 

Journal of Sexual Medicine, 10(Suppl. 1), 112–119.

Claessens, J.J., Beerendonk, C.C., & Schattenberg, A.V. (2006). 

Quality of life, reproduction and sexuality after stem cell 

transplantation with partially T-cell-depleted grafts and after con-

ditioning with a regimen including total body irradiation. Bone 

Marrow Transplantation, 37, 831–836. doi:10.1038/sj.bmt.1705350

Dizon, D.S., Suzin, D., & McIlvenna, S. (2014). Sexual health as a 

survivorship issue for female cancer survivors. Oncologist, 19, 

202–210. doi:10.1634/theoncologist.2013-0302

Heinonen, H., Volin, L., Uutela, A., Zevon, M., Barrick, C., & Ruutu, 

T. (2001). Gender-associated differences in the quality of life 

after allogeneic BMT. Bone Marrow Transplantation, 28, 503–509. 

Hordern, A.J., & Currow, D.C. (2003). A patient-centered approach 

to sexuality in the face of life-limiting illness. Medical Journal of 

Australia, 179(Suppl.), S8–S11.

Humphreys, C.T., Tallman, B., Altmaier, E.M., & Barnette, V. 

(2007). Sexual functioning in patients undergoing bone mar-

row transplantation: A longitudinal study. Bone Marrow Trans- 

plantation, 39, 491–496. doi:10.1038/sj.bmt.1705613

Syrjala, K.L., Kurland, B.F., Abrams, J.R., Sanders, J.E., & Heiman, J.R. 

(2008). Sexual function changes during the 5 years after high-dose 

treatment and hematopoietic cell transplantation for malignancy, 

with case-matched controls at 5 years. Blood, 111, 989–996. 

Syrjala, K.L., Langer, S.L., Abrams, J.R., Storer, B.E., & Martin, P.J. 

(2005). Late effects of hematopoietic cell transplantation among 

10-year adult survivors compared with case-matched controls. 

Journal of Clinical Oncology, 23, 6596–6606.  

van Manen, M. (1990). Researching lived experience: Human science 

for an action sensitive pedagogy. New York, NY: SUNY Press.

Watson, M., Wheatley, K., Harrison, G.A., Zittoun, R., Gray, R.G., 

Goldstone, A.H., & Burnett, A.K. (1999). Severe adverse impact on 

sexual functioning and fertility of bone marrow transplantation, 

either allogeneic or autologous, compared with consolidation 

chemotherapy alone: Analysis of the MRC AML 10 trial. Cancer, 

86, 1231–1239.

World Health Organization. (2010). Developing sexual health pro-

grammes: A framework for action. Retrieved from http://apps.who 

.int/iris/bitstream/10665/70501/1/WHO_RHR_HRP_10.22_eng.pdf

Yi, J.C., & Syrjala, K.L. (2009). Sexuality after hematopoietic stem 

cell transplantation. Cancer Journal, 15(1), 57–64. 

D
ow

nl
oa

de
d 

on
 0

5-
18

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.


