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Abstract

Sleep disturbances are highly prevalent in women with HIV and few studies examine potential 

protective factors that may reduce risk for sleep disturbances in this high-risk population. We 

predicted that HIV-specific social support from various sources (i.e., friends, family, spouses), as 

well as oxytocin (OT), would explain sleep quality in 71 low income minority women living with 

HIV. Social support from family members was associated with better sleep quality in women. For 

women with high OT, support from friends was associated with better sleep quality, while for 

women with low OT, support from friends was associated with poorer sleep quality. Women with 

low OT may not effectively interpret and utilize available support resources, which may be 

associated with sleep disturbances.
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Over 70% of individuals with HIV report sleep related issues including fatigue, difficulties 

falling asleep, and early morning awakening (Hand, Phillips, Sowell, Rojas, & Becker, 

2003; Lee et al., 2012; Rubenstein & Selwyn, 1998). Individuals living with HIV report 

longer sleep latency (time spent falling asleep), shorter sleep duration (time spent asleep), 

reduced sleep efficiency (ratio of minutes slept to minutes spent in bed), higher rates of 

daytime sleepiness, and fatigue (Pence, Barroso, Leserman, Harmon, & Salhuddin, 2008; 

Salhuddin, Barroso, Leserman, Harmon, & Pence, 2009; Wiegand et al., 1991). Sleep 

disturbances can have a negative impact on HIV-disease management and progression, and 

often covary with negative psychological states (Darko, Mitler, & Miller, 1998; Phillips, 

1999).

A disproportionate number of women living with HIV are from low income ethnic minority 

populations, yet they are one of the more understudied groups of individuals with HIV 

(Publication of revised HIV/AIDS surveillance report, 2005). In general, women have a 

higher risk of developing chronic sleep problems, which may be due to higher physiological 

and emotional reactivity to interpersonal stressors (Cross & Madsen, 1997; Troxel, 2010). 

Women living with HIV, especially those from ethnic minority populations, may be 

particularly at risk for chronic sleep problems. They often experience high levels of stress 

and distress, have fewer social resources, and experience HIV-related fatigue and sleep 

disturbances (Cederfjäll, Langius-Eklöf, Lidman, & Wredling, 2001; Gordillo, Fekete, 

Platteau, Antoni, Schneiderman, & Nöstlinger, 2009; Lee, Portillo, & Miramontes, 2001). 

Among women with HIV, poorer sleep quality is associated with greater anxiety and 

depressive symptoms and poorer health related quality of life (Phillips, Sowell, Boyd, 

Dudgeon, & Hand, 2005). Experiencing depressive symptoms as a result of sleep 

disturbance may, in turn, be associated with poorer medication adherence and poorer health 

outcomes (Phillips et al., 2005; Saberi, Neilands, & Johnson, 2011). Thus, women living 

with HIV provide a rich context in which to study how internal (OT levels) and external 

(sources of support received) factors contribute to sleep disturbances.

Just as sleep disturbances can be associated with poorer psychological well-being, increases 

in stress and distress can manifest themselves as sleep disturbances in individuals living with 

HIV. Higher distress in women living with HIV was associated with more sleep difficulties 

and higher fatigue (Marion et al., 2009). Other research links higher distress to greater sleep 

disturbances in men and women living with HIV, which in turn may be associated with 

poorer immune function (Cruess et al., 2003). However, few studies have examined how 

protective psychosocial factors may influence sleep quality in individuals living with HIV.

One psychosocial factor known to be associated with sleep behaviors is social support. An 

individual’s social functioning and sleep are related to health and well-being through their 

influence on shared psychological, behavioral, and neurobiological mechanisms (Troxel, 

2010). Stress in close social relationships may lead to ruminative thoughts at bedtime, which 

in turn may contribute to sleep disturbances (Hall et al., 2000; Troxel, 2010). In contrast, 

having positive social relationships may promote healthier sleep through encouraging 

positive mood, lowering stress, and preventing social isolation (Cacioppo et al., 2002; 

Troxel, 2010). In contrast, social stressors are associated with poorer health behaviors, such 
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as excessive drinking or drug use, that are known to have deleterious effects on sleep 

(Cohen, 2004).

Although the theoretical links between social relationships and sleep are established, 

research has yet to systematically explore how various aspects of social relationships are 

associated with sleep quality in individuals with HIV. Theories on social support suggest 

that the construct of support is multidimensional in nature. Thus, while examining how 

different types of support (e.g., emotional support, tangible assistance, advice) are associated 

with health is important, the source of support is an important dimension of social 

relationships that should not be ignored (Schwarzer, Dunkel-Schetter, & Kemeny, 1994). 

For men and women living with HIV, support from friends may be qualitatively different 

than support from family members. Indeed, one study found that the links between support 

and sleep disturbance in men and women with HIV may be dependent on the source of 

support (Vosvick et al., 2004). While support from families and partners was not associated 

with sleep outcomes, support from friends emerged as a predictor of sleep, though in a 

complex manner. Specifically, emotional support from friends was associated with less sleep 

disturbance, while instrumental support from friends was associated with greater sleep 

disturbance (Vosvick et al., 2004). This suggests that there are nuances in the ways in which 

support from various sources in one’s social network may influence sleep quality in persons 

living with HIV.

In addition to the links between social support and sleep behaviors in individuals with HIV, 

there is emerging interest in examining how biological processes may moderate the 

influence of one’s social affiliations on health outcomes, including sleep (Taylor, 2006). 

Oxytocin (OT), a neurohormone released during the stress response process, is linked to 

psychosocial stressors, social support, and anxiety (Taylor, 2006). Increases in OT during 

times of stress are associated with increased social contact and support seeking behaviors 

(Taylor et al., 2000; Taylor, 2006). OT may also increase as a function of support and 

physical contact from close social network members, such as a partner (Grewen et al., 2005; 

Holt-Lunstad, Birmingham, & Light, 2008).

A combination of OT and support appears to be most effective in increasing calmness and 

decreasing anxiety during stressful social situations (Heinrichs, et al., 2003). However, 

women with higher levels of OT report reduced contact with various sources of support, 

lower perceptions of support from partners, and more relationship distress (Taylor et al., 

2006; Taylor, Saphire-Bernstein, & Seeman, 2010). OT was also linked to interpersonal 

distress and other negative interpersonal characteristics such as inappropriate self-

disclosures, attention seeking, and having problems being alone (Turner, Altemus, Enos, 

Cooper, & McGuinness, 1999). One explanation for these inconsistent findings is that OT 

increases when affiliation is needed or social contact occurs, but it fails to reduce anxiety 

and distress when social needs are not met (Taylor et al., 2010).

In addition to its anxiety-reducing properties and links with social behaviors, it is likely that 

OT is associated with sleep behaviors and sleep quality. A main source of OT production is 

the hypothalamus, a brain structure associated with the sleep-wake process. Animal models 

suggest that OT may exert its influence on sleep through HPA-axis activity and the 
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regulation of corticotropin releasing hormone (CRH; Neumann, Krömer, et al., 2000; 

Neumann, Wigger, et al., 2000). Both CRH and HPA-axis activity are linked to sleep-wake 

behavior in human and animal populations (Opp, 1995). In addition, OT was associated with 

sleep quality in male rats such that basal levels of OT promoted sleep quality while 

exogenous injections of OT (mimicking the release of OT in the stress response process) led 

to wakefulness (Lancel, Krömer, & Neumann, 2003). It is plausible to assume that OT 

exerts similar effects on sleep behaviors in human populations, particularly in individuals 

living with health conditions known to be associated with sleep disturbances, such as HIV.

The Present Study

In our prior research, we found that OT may have stress-buffering effects. For low income 

minority women living with HIV with low levels of OT, perceived stress was associated 

with poorer immune status. In contrast, for women with high levels of OT, stress perceptions 

were associated with a better immune status (Fekete et al., 2011). However, we did not 

examine how social relationships factor into the relationship between OT and HIV-related 

health behaviors, such as sleep. The current study is a secondary data analysis on a sample 

of ethnic minority women living with HIV. Our first hypothesis predicted that support from 

close social network members such as friends, relatives, and spouses/partners would be 

associated with better global sleep quality in women living with HIV. Our second 

hypothesis predicted that the associations between support and better sleep quality would be 

enhanced in women with higher levels of OT. In contrast, we hypothesized that low levels of 

naturally circulating OT would lessen the benefits of social support on sleep quality.

Methods

Participants and Procedure

Our study utilized baseline data from a larger longitudinal study conducted from 1998 to 

2004, which examined associations among psychosocial, behavioral and physiological 

factors in women living with HIV who were prescribed a highly active antiretroviral therapy 

(HAART) regimen. After completing a baseline assessment, women were randomized into 

either a 10-week cognitive behavioral stress management intervention or psychoeducational 

control condition. To be included in the study, women had to between the ages of 18 and 65 

and currently prescribed HAART medication. Exclusionary criteria included being 

prescribed medications that had immunomodulatory effects, having a history of 

chemotherapy or whole body irradiation treatment of cancer, or having a history of chronic 

illness associated with persistent generalized lymphadenopathy or permanent changes in the 

immune system. Temporary exclusion criteria included any change in antiretroviral regimen 

during the last month, intravenous drug use within the previous 6 months, acute bodily 

infection requiring antibiotics within the last 2 weeks, hospitalization for surgery within the 

past 3 months, and acute bodily infection during the past month. Women provided informed 

consent prior to participating in the study and completed a screening interview where 

additional exclusionary criteria were assessed. These criteria included an inability to read at 

a sixth-grade level, significant cognitive impairment, current psychosis, drug or alcohol 

dependence, panic disorder, or active suicidality. Women who were eligible for the study 

Fekete et al. Page 4

Behav Sleep Med. Author manuscript; available in PMC 2015 August 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



completed a battery of psychosocial measures administered via interview and self-report 

methods and provided morning peripheral venous blood samples.

Of the 322 women initially screened for the study, 134 were eligible and included in the 

larger study. The most common reasons for exclusion included participants electing not to 

participate, currently participating in other clinical research trials, having no current 

prescription for antiretroviral medication, having the presence of a comorbid medical 

condition known to impact immune functioning, not having the ability to read or write 

English, having evidence of significant cognitive impairment, having the presence of a 

psychological condition meeting exclusionary criteria, or testing positive on a urine screen 

for illicit substances.

Of the 134 women, 85 of these women who identified that they were from an ethnic 

minority population and provided blood samples for the OT assays were initially included in 

the current study. We then excluded twelve of these women from the main analyses because 

they did not have detectable levels of plasma OT (i.e., less than 0.5 pg/ml) and their OT 

levels could not be evaluated in a systematic or meaningful manner. Two additional cases 

were excluded from the current analyses because they had extreme OT levels (i.e. greater 

than 165 pg/ml). Although we extracted OT from our plasma samples, these extreme OT 

values may reflect immunoreactive molecules that are present in plasma extracts and not 

true values of OT (Szeto et al., 2011). Thus, the values are difficult to interpret in relation to 

more normally distributed values of OT, and were determined to be outliers that were 

skewing the data. The 14 women who were excluded from the current analyses did not differ 

from the 71 women included in the study on any study variables or sociodemographic 

characteristics.

The 71 women included in the study had a mean age of 38.4 (SD = 7.3, range 20–49) and 

67.1% were currently involved in a relationship. They had been diagnosed with HIV for an 

average of 7.8 years (SD = 4.4 years), and all participants were taking HAART medications. 

The majority of participants were Black (86%), and the others were Hispanic (11.3%), 

Asian/Pacific Islander (1.4%), and American Indian/Alaska Native (1.4%). About half the 

women completed high school (56.3%), and most of the women were unemployed and 

receiving disability (74.7%). The average yearly income for the participants was between 

$5,000 and $10,000.

Measures

Social Support—The UCLA Social Support Inventory (UCLA-SSI; Schwarzer et al., 

1994) measured perceptions of HIV-related social support received from women’s partners, 

friends, and families. Participants reported how often over the past month they perceived 

receiving information/advice, aid/assistance, and emotional support from each of the sources 

of support on a scale ranging from 1(never) to 5 (very often). If participants did not have a 

particular source of support in their lives, they reported 0 (not applicable). Scores for each of 

the sources of support were summed across type of support (e.g. emotional, tangible, 

informational) to create composite scores for each source of support. The mean composite 

score for support from a spouse/partner was 9.88 (SD = 6.7; α = .94), from friends was 

10.25 (SD = 4.9; α = .88), and from family was 11.69 (SD = 5.5; α = .91). Both the potential 
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and the actual range for each of the composite scores of social support was 0 – 20 for each 

source.

Sleep Quality—The Pittsburgh Sleep Quality Index (PSQI) measured sleep quality 

(Buysse, Reynolds, Monk, Berman, & Kupfer, 1989). The PSQI provides a global measure 

of sleep ranging from 0 to 21, with higher scores indicating poorer sleep quality. In addition 

to the global score, seven component scores that measure subjective sleep quality, sleep 

latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep 

medication, and daytime sleep dysfunction can be assessed. Component scores range from 0 

to 3, with higher scores indicating poorer sleep outcomes. On average, women reported that 

it took them 23.9 minutes to fall asleep each night (SD = 26.7; range = 1 – 120), and they 

slept for an average of 7.1 hours per night (SD = 1.7; range = 3 – 11). Women’s mean global 

sleep quality was 6.30 (SD= 3.86; α = .71; range = 1 – 17). 58% of women scored greater 

than five on the global sleep quality measure, which is an indicator of poor sleep quality 

(Carpenter & Andrykowsi, 1998). Women’s mean subjective sleep quality was .84 (SD = .

76; range = 0 – 3), their mean sleep latency was 1.08 (SD = .96; range = 0 – 3), their mean 

sleep duration was .98 (SD = .99; range = 0 – 3), their habitual sleep efficiency was .79 (SD 

= 1.06; range = 0 – 3), their sleep disturbance was 1.17 (SD = .67; range = 0 – 3), their use 

of sleep medication was .88 (SD = 1.2; range = 0 – 3), and their daytime sleep dysfunction 

was .66 (SD = .74; range = 0 – 3).

Oxytocin—Blood samples were collected in the morning from participants in 

ethylenediaminetetraacetic acid (EDTA) tubes (Vacutainer-EDTA, Becton-Dickinson, 

Rutherford, NJ). Plasma was separated by centrifugation at 4° C, 2000 rpm, for 30 minutes 

and stored at −80° C. Our lab recently addressed important issues in the measurement of 

plasma OT using commercially available methods (Szeto et al., 2011), and we have 

suggested that it is essential to extract plasma samples to eliminate compounds that 

artificially increase the apparent plasma OT levels. Additionally we identified several 

immunoreactive molecules present in plasma extracts that together account for OT-like 

immunoreactivity. These molecules likely represent OT precursors and/or degradation 

products and together account for plasma OT levels. Therefore, OT levels were measured 

after solid phase extraction of 1 ml of plasma (resulting in a 10-fold concentration) and 

measured by a commercially available enzyme immunoassay (Assay Design, Ann Arbor, 

MI; Szeto et al., 2011). The limit of detection was 1.2 pg/well and intra- and inter-assay 

variability were 9% and 15% as reported by the manufacturers. The women in our study had 

a mean plasma OT level of 21.0 pg/mL (SD = 22.4; median = 13.92).

Covariates—Potential covariates included sociodemographic (i.e., age, ethnicity, 

employment, income), social (i.e., marital status, living arrangements), health (i.e., months 

post HIV diagnosis, HAART medication adherence, menstrual cycle), and mood (i.e. 

depression, stress, anxiety) characteristics. None of these factors were significantly 

associated with OT, the global PSQI score, or any component scores, thus we did not control 

for these factors in our analysis. However, prior research links perceived stress, depression, 

anxiety, and disease status to both OT and sleep quality (Cruess et al., 2003; Fekete et al., 

2011; Marion et al., 2009; Nokes & Kendrew, 2001; Phillips et al., 2005; Scantamburlo et 

Fekete et al. Page 6

Behav Sleep Med. Author manuscript; available in PMC 2015 August 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



al., 2007; Wibbeler, Reichelt, Husstedt, & Evers, 2012). Therefore in order to hold stress 

and mood levels constant our study controlled for perceived stress, anxiety, and depression. 

Because these affective variables can be highly correlated, we examined correlation 

coefficients among the three variables before including them as covariates. No correlations 

exceeded .60, suggesting that multicollinearity was not an issue among these three 

covariates (Tabachnik & Fidell, 2012). Bivariate correlation analyses revealed that both 

depression and anxiety were associated with the PSQI total score (r = .37, p < .01 for 

depression; r = .32, p < .01 for anxiety), but perceived stress was not correlated with the 

PSQI total score. Finally, we controlled for medication adherence and number of months 

post-HIV diagnosis in all analyses, as some evidence suggests that disease severity and 

HAART medications may contribute to sleep disturbance in individuals with HIV (Phillips 

et al., 2005; Reid & Dwyer, 2005).

Perceived stress was measured using the Perceived Stress Scale (PSS; Cohen, Kamarck, & 

Mermelstein, 1983), which measured how often women appraised situations in their lives as 

being stressful in the past month. Depression was measured using the Center for 

Epidemiologic Studies Depression scale (CES-D; Radloff, 1977), which measures both 

cognitive and somatic aspects of depression. Anxiety was measured using the tension 

subscale of the Profile of Mood States, which measures the extent to which participants 

report being anxious, nervous, and tense (POMS; McNair, Lorr, & Droppleman, 1971). 

Number of months post-HIV diagnosis were measured through self-report, and medication 

adherence was also measured via self-report using The Adult AIDS Clinical Trial Group 

Adherence to Combination Therapy Guide (ACTG; Chesney et al., 2000). Women’s mean 

PSS score was 24.76 (SD = 7.4), their mean CES-D score was 18.04 (SD = 10.1), and their 

mean POMS-tension score was 3.72 (SD = 2.81).

Analysis Plan

To minimize type 1 error due to multiple comparisons, women’s global sleep quality score 

was treated as an omnibus test, and the component scores were only examined if an omnibus 

test was significant. To examine our first hypothesis we conducted hierarchical regression 

analyses. Covariates were entered into the first step of the regression followed by all sources 

of HIV-specific support in the second step. For our second hypothesis, we conducted 

moderated regression analyses. Covariates were again entered into the first step followed by 

the predictor variable (source of support). The moderator variable (OT) was entered into the 

third step, and an interaction term between the centered predictor variable and centered 

moderator variable (OT X support) was entered into the final step of the model. Predictor 

and moderator variables were centered to protect against multicollinearity and significant 

interaction terms were decomposed and graphed with one standard deviation above and 

below the centered mean representing high and low levels of the moderator variable (Jaccard 

& Turrisi, 2003).
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Results

Characteristics of Women with High and Low Levels of Oxytocin

Because women with high OT may differ from women with low levels of OT (Fekete et al., 

2011), we first divided women into high, middle and low tertiles based on their OT levels. 

Women in the low group had OT values ranging from 1.3 – 9.1 pg/mL, women in the 

medium group had OT values ranging from 9.2 – 22.7 pg/mL, and women in the high group 

had OT values ranging from 22.8 – 115.1 pg/mL. We conducted a series of independent t-

tests and chi-square analyses to determine whether women in the high (n = 23) versus low (n 

= 23) tertile differed on any of the study variables (sociodemographic and health 

characteristics, HIV-specific support measures, sleep measures, neuroendocrine measures, 

and affective measures). No significant differences were found between the OT groups in 

age, education, time since diagnosis, income, adherence to HAART medication, time since 

HIV diagnosis, depression, anxiety, stress, sources of social support, or PSQI total score.

Direct Associations Between HIV-Specific Social Support and Sleep

Hierarchical regression analyses were first conducted to examine the direct effects of all 

sources of social support on women’s total PSQI score (top portion of Table 1). After 

controlling for depressive symptoms, stress, anxiety, medication adherence, and months 

since HIV-diagnosis, HIV-specific social support from families was significantly associated 

with a lower overall PSQI score. Because the support from families was significantly 

associated with better overall sleep quality, we examined the relationships between HIV-

specific family support and the PSQI component scores. These analyses revealed that 

women with more support from relatives reported longer sleep duration (β = −.28 SE = .13, 

p < .05) and less use of sleep medication (β = −.28 SE = .13, p < .05).

Interactive Effects of Social Support and Oxytocin on Sleep

Next, we examined the interactive effects of HIV-specific social support and OT on 

women’s sleep. As shown in the bottom portion of Table 1, moderated hierarchical 

regression analyses revealed a significant interaction between HIV-specific social support 

from friends and OT in explaining women’s total PSQI score. No significant interactions 

emerged between the other sources of support and OT in explaining women’s total PSQI 

score. Decomposed interaction effects (Figure 1) reveal that for participants with high levels 

of OT, HIV-specific support from friends was associated with higher overall sleep quality 

(t67 = −2.08, p < .05). In contrast, at low levels of OT, support from friends was associated 

with lower levels of overall sleep quality (t67 = 1.99, p < .05).

Because the interaction between support from friends and OT was significantly associated 

with the overall PSQI scale score, we examined the interactive effects of support from 

friends and OT on the PSQI component scores. Analyses revealed a significant interaction 

between HIV-specific support from friends and OT in predicting habitual sleep efficiency (β 

= −.28 SE = .13, p < .05). Figure 1 reveals that for participants with high levels of OT, HIV-

specific support from friends was marginally associated with better habitual sleep efficiency 

(t67= −1.89, p = .06). In contrast, for participants with low levels of OT, support from 

friends was associated with poorer habitual sleep efficiency (t67 = 2.10, p < .05). No other 
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interactions emerged between support from friends and OT in explaining the PSQI 

component scores.

Interactions Between Oxytocin and Type of Support from Friends

We conducted post-hoc analyses to further probe the significant interaction effects between 

OT and type support from friends (e.g., informational support, tangible assistance, and 

emotional support) on overall sleep quality and habitual sleep efficiency. Women’s mean 

informational support from friends was 2.33 (SD = 1.4), mean assistance support from 

friends was 2.55 (SD = 1.4), and mean emotional support from friends was 5.37 (SD = 2.7). 

A significant interaction emerged between informational support from friends and OT in 

explaining women’s global sleep quality (β = −.25 SE = .12, p < .05). Consistent with the 

results from our main analyses, women with high OT who reported receiving more 

informational support had better overall sleep quality (t67 = −2.60, p < .05) whereas women 

with low OT who reported receiving more informational support had poorer overall sleep 

quality (t67 = 5.08, p < .05).

Analyses Including Women With Undetectable Levels of OT

We conducted all study analyses including the 12 women with undetectable OT values (n = 

83 women). Adding the 12 undetectable OT cases into the analyses did not have a 

substantive impact the main study findings. Specifically, in regards to the direct effects of 

various sources of support on sleep quality, support from relatives marginally predicted the 

global PSQI total score (n = 83; β = −.21 SE = .08, p = .07). In addition, neither spouse/

partner support nor friend support predicted the total PSQI score in the expanded data. 

Support from relatives marginally predicted the use of sleep medication in the expanded data 

(n = 83; β = −.23 SE = .03, p = .06). However, while the direction of the association did not 

change, the relationship between support from relatives and sleep duration was reduced to 

non-significance (n = 83: β = −.12, SE = .02, p = .30). Family support did not predict any 

other PSQI subscales.

In regards to the interactive effects of sources of social support and OT on sleep quality, the 

OT and friend support interaction remained significant in predicting PSQI total score (n = 

83; β = −.25 SE = .01, p < .05). In addition, no other interactions (OT x spouse/partner 

support, OT x relative support) predicted PSQI total score. The interaction between OT and 

friend support marginally predicted habitual sleep efficacy (n = 83; β = −.21 SE = .01, p = .

08). In addition, the OT x friend support interaction did not predict any other PSQI subscale.

Discussion

Findings from our study suggest that while support from families may be directly associated 

with better sleep quality, longer sleep duration, and less use of sleep medications, the 

associations between support from friends and sleep quality are not as straightforward. 

Neurohormones associated with social support processes may play a role in the extent to 

which HIV-specific support from friends is associated with sleep quality. In some cases, OT 

enhanced the benefits of support from friends on sleep in women living with HIV, while 
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deficiencies in OT may have prevented women from deriving health-related benefits from 

their friendships.

HIV-specific support from friends was related to poorer sleep quality and poorer sleep 

efficiency in women living with HIV who had low levels of OT. In contrast, women with 

high OT who received support from friends experienced better overall sleep quality and 

marginally better sleep efficiency. These results are among the first to suggest that 

qualitative aspects of social relationships and their associations with stress-related symptoms 

such as sleep quality may vary as a function of OT level. It is possible that OT facilitated the 

associations between interactions with friends and sleep quality. Increases in stressful life 

events are typically associated with increased levels of OT and social support (Taylor, 

2006). OT and support, in turn, are thought to be associated with reductions in stress, 

distress, and anxiety (Heinrichs et al., 2003; Taylor, 2006). Therefore, women who had a 

combination of high OT and high support from friends may have experienced fewer factors 

associated with sleep disturbance, such as ruminative thoughts and distress. In contrast, 

women who had support from friends but had lower levels of OT did not yield the same 

health benefits.

It is also possible that the type of HIV-specific social support women received from friends 

did not match the type of support that was desired. Post-hoc analyses revealed that women 

with higher levels of OT who received informational support from friends reported better 

overall sleep quality, while women with lower levels of OT reported poorer sleep quality 

with the receipt of informational support from friends. Informational support has been linked 

to lower distress in individuals coping with chronic illnesses (Helgeson, 1993). However, if 

women received information from their friends that elicited distress or caused ruminative 

thoughts, deficits in OT may have made women more susceptible to sleep problems.

However, friends may have also engaged in problematic support efforts such as minimizing 

women’s HIV-related problems or forcing women to be optimistic about their illness. This 

type of support, though benevolent in intention, is typically interpreted by support recipients 

as being unhelpful and is often associated with increased stress and distress (Stephens & 

Clark, 1997). While higher OT may have buffered the negative effects of these types of 

social interactions, deficits in OT may have been associated with higher stress manifested as 

disturbances in sleep. Unfortunately, our measure of HIV-specific social support did not 

assess negative or problematic aspects of social interactions, or women’s interpretations of 

support received from friends. Future research should examine the links between OT and 

more complex aspects of social relationships on sleep outcomes in individuals with HIV.

It is interesting that OT did not play a role in the relationship between HIV-specific support 

from family members and sleep quality. Compared to men, women tend to draw support 

from a broader number of sources (Antonucci, 1994). However, for women living with HIV 

from ethnic minority populations, families are often the first place women turn to as a 

primary source of emotional and tangible support in helping them cope with their illness 

(Owens, 2003). In addition, research examining links between the stressful process of 

disclosing one’s HIV positive serostatus and stress/distress in ethnic minority women living 
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with HIV finds that support from close family members can sometimes act as a buffer of the 

negative effects of stress on physical and psychological health (Fekete et al., 2009).

The direct associations between family support and better sleep quality may have reflected 

long-standing patterns or expectations of support. Support from close family members and 

relatives may be more emotionally salient to women living with HIV, and more strongly 

associated with their well-being, than support from friends (Serovich et al., 2001). It may be 

that support from family members was more accessible to the women in our study, whereas 

support from friends was solicited on an as needed basis. Therefore, OT may have been 

more critical for women living with HIV when it was necessary to seek support from 

sources beyond their immediate social network.

No significant direct or interaction effects emerged between OT, support from spouses, and 

sleep quality. A recent review of the literature on sleep outcomes suggests that sleep is a 

shared health behavior for individuals who are married or partnered, and that while sleeping 

with a partner yields psychological benefits it may also negatively impact sleep quality 

(Troxel, 2010). Our study was not powered to examine differences in sleep behaviors 

between partnered and unpartnered women. Future research should examine whether the 

patterns of associations between OT, support, and sleep quality differs between women who 

are partnered or married versus unpartnered women who receive support from other sources. 

In addition, prior research from our lab suggests that OT may buffer the negative effects of 

stress on immune function (Fekete et al., 2011) and that sleep disturbances are associated 

with poorer immune function (Cruess et al., 2003) in individuals with HIV. Future research 

may examine more complex growth curve models examining longitudinal associations 

between OT, support interactions, and both sleep quality and immune function in individuals 

with HIV.

There are several limitations to our study. Our data are cross-sectional and causal 

relationships cannot be established. Although research suggests that social support and OT 

levels precede psychosocial health outcomes, it is possible that women with more sleep 

disturbances were more socially isolated due to feeling fatigued. It is also possible that OT 

and sleep are bi-directionally related. While research suggests that OT may regulate the 

sleep-wake process in individuals through its effect on HPA-axis activity, chronic sleep 

disturbances or chronic insomnia may be associated with dysregulation of HPA-axis activity 

(Rodenbeck & Hajak, 2001) and other hormonal processes, possibly affecting OT levels. 

Secondly, our study controlled for factors associated with sleep disturbances, but it is 

possible that other factors such as BMI, pain, and presence of sleep apnea may have caused 

women’s sleep disturbance. Future research may consider the role that factors beyond stress 

and psychological well-being play in the sleep disturbances of women living with HIV. 

Third, our sample consisted of ethnic minority women living with HIV, and it is unclear 

how our pattern of findings would extend to other populations of individuals such as ethnic 

minority men, gay men, or older adults with HIV. Finally, there are emerging insights on the 

limits of the assays currently available for capturing differences in plasma OT levels. 

Although we did perform extraction to remove interfering compounds and to concentrate 

samples before assaying OT (Szeto et al., 2011), this method may still allow for the 

inclusion of the chemical degradation products associated with OT, in addition to intact OT. 
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The OT assay does not detect very low levels of OT, and 12 women were deleted from our 

initial sample due to undetectable levels of OT. It is unclear how the pattern of results may 

have differed if we had variability in the levels of OT in the 12 women. However, including 

them in the analyses did not produce substantive changes in the results.

Despite its limitations, our study provides important evidence linking social relationships, 

biological factors, and sleep behaviors in a sample of low income minority women living 

with HIV. A significant proportion of individuals with HIV experience sleep problems 

(Hand et al., 2003; Lee et al., 2012; Rubenstein & Selwyn, 1998), which may be linked to a 

less efficient immune response or impaired immune function (Gómez-González et al., 

2012). Understanding how various psychosocial and biological factors are related to sleep 

disturbances in individuals living with HIV may help to prevent or delay disease 

progression. The findings from our study may also help to guide psychosocial and 

behavioral interventions conducted with individuals living with HIV. Support interventions 

may focus on helping individuals understand the benefits of soliciting both different types of 

support as well as support from different sources. These interventions can focus on helping 

individuals understand the importance of healthy sleep behaviors. Targeting women who 

have naturally low levels of OT and utilizing cognitive behavioral stress management 

techniques that teach women various coping skills including support seeking behaviors (e.g., 

Antoni, Schneiderman & Ironson, 2007) may help to alleviate stress and distress that may be 

associated with sleep disturbance.
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Figure 1. 
Oxytocin as a moderator of the association between social support from friends and sleep 

quality. Note. Intercept scores reflect centered scores as opposed to raw scores.
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Table 1

Direct and Interactive Effects of Social Support on Sleep Quality in Low-Income Ethnic Minority Women 

Living with HIV (n=71).

UCLA-SSI Sources of Social Support1
PSQI Total

Score

β (S.E.)

Partner/Spouse Support .08(.12)

Friend Support .15(.12)

Family Support −.29(.13)*

UCLA-SSI Sources of Social Support ×
Oxytocin (OT)1

β (S.E.)

Partner/Spouse Support × OT .12(.12)

Friend Support × OT −.28(.12)*

Family Support × OT −.08(.12)

*
p < .05

1
Models control for medication adherence, months since HIV diagnosis, depression, anxiety, and perceived stress.
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