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South African men and women living with HIV have similar distributions of pain sites
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Abstract

Background: No studies have investigated sex differences in the location and number of pain sites in people living with human immunodeficiency virus (HIV) (PLWH), despite evidence that women, in general, bear a greater burden of pain than men.

Aim: To determine sex differences in the location and number of pain sites, and whether there were demographic or disease-related differences in the number of pain sites.

Setting: South African tertiary hospital HIV clinics and a community healthcare centre

Methods: We conducted a retrospective analysis of records from South African PLWH who had pain.

Results: Of the 596 participant records, 19% were male (115/596) and the median number of pain sites for both sexes was 2 (interquartile range [IQR]: 1 to 3). Pain was most frequently experienced in the head (men: 12%, women: 38%), feet and ankles (men: 42%, women: 28%), abdomen (men = 19%, women = 28%) and chest (men = 20%, women = 20%). After correcting for multiple comparisons, males were less likely to experience headache than females (Fisher’s exact text, odds ratio [OR] = 0.23, 95% confidence interval [CI]: 0.12 – 0.42, p = 0.000). Pain at other body sites was experienced similarly between the sexes. There was no meaningful variation in the number of pain sites between the sexes (logistic regression, p = 0.157).

Conclusion: A similar location and number of pain sites were experienced by male and female South African PLWH. The locations of pain sites were different from previous reports, however, suggesting that research into pain in PLWH cannot necessarily be generalised across cultures.
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Introduction

Globally, the burden of both acute and chronic pain is greater in women than in men.1,2,3,4 Women are more likely to suffer from a pain condition than men, they have lower tolerance to some modalities of experimental pain including models of cold, heat and pressure, and when both sexes experience clinical or experimental pain, women are likely to experience that pain at a greater intensity.5,6 Moreover, a large population-based study in Sweden reported that women were more likely to have pain across 10 pre-defined anatomical sites,7 whilst a Spanish population-based study reported that women were more likely to have headache than men, whilst men had greater prevalence of lower extremity pain.8 A recent national household survey found that South Africa too has a greater proportion of women living with chronic pain than men,1 and these women were more affected by abdominal and neck/shoulder pain than men.

Chronic pain is reported by over half of people living with HIV (PLWH) in their lifetimes.9 As there are 37 million PLWH globally,10 pain may affect more than 18 million of them. Pain in PLWH may be caused by immune dysregulation, HIV-related co-infections or be comorbid to the HIV.11,12,13 Pain in PLWH may be more likely to become chronic as a result of psychosocial factors such as exposure to HIV stigma and reduced social support, and there is also overlap between risk factors for contracting HIV and developing chronic pain.13,14 Pain in PLWH is commonly moderate to severe in intensity, often includes more than one pain site,9 and reduces quality of life and subjective daily functioning.15,16 However, there are few data on the sex differences in pain in PLWH, and where there are data, they are equivocal. For example, two studies have reported the prevalence of pain to be greater in women than men,17,18 one study reported pain to be more prevalent in men,19 whilst two other studies have reported no difference.20,21

Whilst there are these few studies on sex differences in the prevalence of pain in PLWH, there are no data on whether body sites affected by pain in PLWH differ between the sexes, both in terms of the number of pain sites and locations of these pains. As we try to understand the aetiologies of pain in PLWH, having a clearer picture on sex differences will help inform the direction of future work including whether there is a need to investigate hormonal, genetic, or sensing and modulation mechanisms.22

No studies have investigated sex differences in the location or number of pain sites in PLWH and pain. Thus, the aim of our study was to investigate sex differences in the pain sites of PLWH and pain. To achieve this aim, we retrospectively reviewed 596 records (481 women and 115 men) from five previous South African studies of PLWH who reported pain of any kind for at least the last week.23,24,25,26,27 Our objectives were to investigate whether there were sex differences in the location and number of pain sites and secondly, whether there were other demographic and disease-related differences in the number of pain sites. We hypothesised that there would be sex-dependent differences in the location of the pain sites, and women with pain and HIV would have a greater number of pain sites than men with pain and HIV.

Methods

This study is a retrospective analysis of data from five previous studies from our collaboration, all conducted in South Africa. The studies have been published elsewhere,23,24,25,26,27 but none looked at sex-dependent association with the number and location of pain sites in those individuals with pain.

Inclusion criteria included being ≥ 18 years of age, having an HIV diagnosis and suffering from pain of any kind. Participants were not excluded for having previous trauma, chronic pain with onset prior to HIV diagnosis, comorbidities (such as diabetes mellitus or tuberculosis [TB]), or the concurrent use of analgesics. One study (see below: Validation of isiXhosa Brief Pain Inventory study) had the following additional inclusion criteria: female sex and being isiXhosa-speaking. That study also excluded those with moderate-to-severe intellectual disability or cognitive impairment and being > 40 years of age. An additional study (see section: Pain intervention study) excluded those with moderate-to-severe intellectual disability or cognitive impairment and as the intervention study involved an exercise component, also excluded non-ambulatory participants who did not fulfil American College of Sports Medicine (ACSM) Health/Fitness Facility Pre-participation Screening Questionnaire criteria.28

Presence of pain was determined using (1) the Brief Pain Inventory (BPI)29:


Throughout our lives, most of us have had pain from time to time, such as minor headaches, sprains, and toothaches. Have you had pain other than everyday types of pain in the past week?



And (2) the Wisconsin Brief Pain Questionnaire (WBPQ)30:


Throughout our lives, most of us have had pain from time to time, such as minor headaches, sprains, and toothaches. Have you had pain other than everyday types of pain in the past month?



If pain had been present in the last week/month, participants were asked where on their bodies they experienced pain (assessed using a body chart).

Depressive symptoms were extracted from studies in which they had been assessed using the Beck Depression Inventory (BDI) II.31 The scale has 21 questions, which are answered on a 4-point Likert scale 0, 1, 2 and 3. The maximum score is thus 63, with a higher score indicating greater depressive symptoms.

Demographic information including age, education, and employment status were recorded from participants during interviews. Participants’ medical information including any other medical conditions, cluster of differentiation 4 (CD4) T-cell count, and details of any antiretroviral therapy (ART) were recorded from participants’ medical files. Details of the studies included here follows.

Pain intervention study (study site 1)

This study made use of the BPI and was one of three study sites contributing data to a multi-centre trial assessing the efficacy of a 6-week, peer-led exercise and education intervention for PLWH with chronic pain. Between October 2014 and 2015, 60 participants were recruited from the HIV clinic at Charlotte Maxeke Johannesburg Academic Hospital, Johannesburg, South Africa. All participants had had pain in the last week. Participants’ data at the time of recruitment were included in these analyses.

Pain in urban versus rural people living with HIV study (study site 2)

The study made use of the WBPQ, and was a cross-sectional study that compared pain in the last month between PLWH living in an urban and a rural area.23 Data collection was conducted between March 2005 and July 2006. A total of 396 urban participants were recruited from the HIV Clinic at the Helen Joseph Hospital, Johannesburg, Gauteng, South Africa. In addition. 125 rural participants were recruited from Tintswalo Hospital, Bushbuckridge, Limpopo province, South Africa (rural site). In total, 239 of the 521 participants had had pain in the last month and were included in this study.

Resilience study (study site 3)

The study made use of the BPI, and was a cross-sectional study investigating the relationship between physical activity, and chronic pain, and resilience in PLWH.26 Between September 2014 and March 2015, a convenience sample of 197 participants were recruited from the HIV clinic at Charlotte Maxeke Johannesburg Academic Hospital, Johannesburg, Gauteng, South Africa. Of the 197 participants, 99 had had pain in the last week, and were included in the current analyses.

Validation of isiXhosa Brief Pain Inventory study (study site 4)

This study was a translation and validation of the BPI into isiXhosa. A convenience sample of 229 females living with HIV were recruited from a Community Health Centre (CHC) in Khayelitsha, Cape Town, South Africa between February 2010 and December 2010 and were asked about having pain in the last week. Of the total participants recruited at CHC, 148 had had pain in the last week and were included in the current analyses.

Stigma study (study site 5)

This study made use of the BPI. This was a proof-of-concept study aimed at determining if there was an association between perceived HIV stigma, pain intensity and depressive symptoms in PLWH. Data collection ran between April 2015 and June 2015. A convenience sample of 50 participants were recruited from the HIV clinic at Charlotte Maxeke Johannesburg Academic Hospital, Johannesburg, South Africa. All participants had had pain in the last week.

Pain sites coding process

All body charts from the studies were re-coded by two independent coders. Using a standardised template, the coders recorded the anatomical site(s) each participant marked on the body chart as having pain. Once data collection was complete, the data between the two coders were compared, and if there was a lack of consensus a meeting was held with two additional team members to resolve the discrepancies.

Data analysis

Data cleaning involved removing all demographics and clinical variables that had greater than 20% of data-points missing (ancestry, urban or rural study site, diabetes mellitus, active TB infection, current treatment for TB, shingles, previous exposure to stavudine, and current exposure to stavudine). In addition, no participants indicated that they had pain in the upper back (excluding the thoracic spine) and therefore this body site was dropped from all analyses. Two participants were removed from the analysis set because of improbably high CD4 T-cell counts (2000 and 7300 cells/mm−3), which we assumed were transcription errors at the time of the original data collection.

Summary data on the frequency of pain at each body site are reported as proportions, with the precision of point estimates given as 95% confidence intervals (CIs). Summary data on the total number of sites of pain per individual are reported as the median count, with the precision of the point estimates given as 95% CIs of the median, and the spread of the data reported as interquartile ranges (IQRs). All confidence intervals were calculated by the percentile method using bootstrapping (replicates = 999). Fisher’s Exact tests were used to detect for sex differences in pain at each body part. The Holm method was used to correct for multiple comparisons.

Mixed-effects negative binomial regression for over-dispersed count data was used to assess the effect of age (years), sex (male/female), CD4 T-cell count (cells/mm3), currently on ART (yes/no), level of education (primary, secondary, tertiary), and employment status (unemployed, part-time employment, full-time employment, other) on the number of pain sites. Study site was included as a random effect. However, because the fit was singular, we reanalysed the data as a fixed effect model only. The full model was compared to a null model using the likelihood ratio test.

All analyses were performed using R version 3.6.332 with the following packages: boot,33,34 knitr,35,36,37 lme4,38 MASS,39 patchwork,40 skimr,41 and packages from the tidyverse.42 All data, analysis scripts, and supplementary files (Supplements 1, 2, and 3) are available at: https://github.com/kamermanpr/pain-sites.git. A Docker image with the environment required to run the scripts is available at: https://hub.docker.com/r/kamermanpr/pain-sites.

Ethical considerations

Ethical approval was obtained from the Human Research Ethics Committee (Medical) of the University of the Witwatersrand for the following studies: study site 1 and 5 (both covered under ethics clearance number M140877), study site 2 (Clearance number: M041112), study site 3 (Clearance number: M140538). Ethical approval for study site 4 was obtained from the Faculty of Health Sciences Research Ethics Committee of the University of Cape Town (REC reference: 420 2007) and additionally, the Province of the Western Cape Department of Health (reference: 19/18/RP12/2009) as is required for studies in the Western Cape of South Africa.

Results

Demographics

Table 1 (and Supplement 1 [https://github.com/kamermanpr/pain-sites.git]) shows demographic and HIV disease-related statistics for the total group and for each study site. Across the study sites, the median age across the study sites ranged from a minimum of 31 years to a maximum of 45 years (study sites 4 and 5, respectively), with the total group having a median age of 36 (IQR: 31–42) years. Of all 596 participants 81% (481) were female, but this statistic was skewed by a single study (study site 4) that was restricted to women participants only. For studies where males and females were recruited, the proportion of female participants ranged from 65% (39/60) to 88% (44/50) (study sites 1 and 5, respectively). Overall, the majority of participants were unemployed (60%, 330/547), with the proportion of unemployed participants ranging from 44% (22/50) at study site 5 to 67% (99/148) at study site 4. Seventy per cent (70%, 395/559) of the total group had attained a secondary level of schooling (Grades 8 to 12). Tertiary education ranged from 4% (8/212, study site 2) to 27% (13/48, study site 5). Seventy-eight percent (78%, 460/591) of all participants were on ART, with the study site 2 having the lowest proportion on ART (55%, 130/236), whilst 100% (49/49) of participants at study site 5 were on ART. The median CD4 T-cell count across the study sites ranged from 186 to 435 cells/mm−3 (study sites 2 and 5, respectively), with the count for the entire group being 261 (IQR: 155–432) cell/mm−3. Although the data are not shown in Table 1 because many of the data were missing, the prevalence of diabetes in the total group was 4% (16/358) and TB was 30% (110/371). The mean (standard deviation [s.d.]) score for the BDI indicating depressive symptoms was 18 (10), which falls into the category of mild depression,43 (n = 251/596).



[image: PHCFM-14-3114-T1.jpg]

Location of body sites with pain

Figure 1 shows the proportion of males and females with pain at each of the 18 body sites (the same data are tabulated in Supplement 2, section 5.2 [https://github.com/kamermanpr/pain-sites.git]). The five most common body sites affected by pain in both males and females were the head (point estimate: 33%, 195/596), ankles and feet (31%, 184/596), abdomen (27%, 159/596), chest (20%, 117/596), and legs (excluding the knee) (17%, 99/596). Out of the 18 body sites examined, 10 had pain frequencies below 10% (throat, shoulder, arms, elbows, wrists & hands, lower back/flanks, cervical spine, groin, hips, and buttocks), with the five (5) least affected body sites being the upper back (excluding the thoracic spine; 0%, 0/596), throat (3%, 19/596), buttocks (3%, 19/596), arms (excluding the elbows; 4%, 25/596), and elbows (4%, 22/596). After correcting for multiple comparisons, males were less likely to experience headache than females (Fisher’s exact text, odds ratio [OR] = 0.23, 95% CI: 0.12 – 0.42, p = 0.000) but other body sites were experienced similarly between the sexes (Supplement 2, Section 5.4 [https://github.com/kamermanpr/pain-sites.git]).
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Number of pain sites

The median number of pain sites per participant was 2 (IQR: 1 to 3). One participant had 12 body sites affected by pain. Figure 2 shows the distribution of the number of pain sites according to sex, currently on ART, age, most recent CD4 T-cell count, level of education, and employment status; the fixed effects in the negative binomial regression modelling. The plots show no systematic variation in the number of pain counts by each variable, and these findings are backed-up by our modelling, in which the full model was not significantly different from the null model (Likelihood Ratio [LR] statistic = 13.12, df = 9, p = 0.157). Coefficients for the fixed effects of the model are reported in section 2.4.2 of Supplement 3 (https://github.com/kamermanpr/pain-sites.git). Tuberculosis, diabetes and BDI score were not included in the model as data missingness exceeded 20% (Supplement 1 [https://github.com/kamermanpr/pain-sites.git]). Univariate analysis, however, suggested no relationship between diabetes status and number of pain sites (Wilcoxon rank sum test, p = 0.105) or TB infection and pain sites (Wilcoxon rank sum test, p = 0.237). There was a weak positive relationship between BDI score and number of pain sites (Spearman’s rho = 0.15, p = 0.018) (Supplement 4 [https://github.com/kamermanpr/pain-sites.git]).
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Discussion

In this retrospective analysis of South Africans living with HIV and pain, we investigated whether there were sex differences in the location and number of pain sites. Secondly, we investigated if there were other demographic and disease-related differences in the number of pain sites. Contrary to our hypothesis, headache was the only site of pain that differed between the male and female participants and was less frequent in men than in women (12% in men vs. 38% in women). Whilst migraine headaches are twice as common in women from general populations, other forms of headache are as common in both sexes.44 It is possible that there was a high proportion of migraine headache that led to the sex difference in our cohort. We cannot confirm this, however, as we did not have detail of the headaches recorded. A high proportion of migraine may be unlikely as the Global Burden of Disease study reported that migraine only accounted for approximately one-fifth of headaches in Africa.45 Indeed, in a Ugandan study of 333 PLWH, migraine headache was seen in 19% of the cohort.46 Despite this relatively low prevalence of migraine in Ugandan PLWH, female sex and depression associated with having headache on multivariate analysis.46 It is possible that factors related to HIV contribute to the sex difference in general headaches seen here and in the Ugandan study.

Whilst pain sites were otherwise similar between South African men and women LWH, these sites differed from several recent studies from other countries. For example, headache was found in only 6% (38/638) of American PLWH accessing primary care17 and 18% (7/38) of individuals with acute pain in another cohort of American PLWH47 versus 33% in this study and 28% in a Ugandan study of PLWH.46 Indeed, the most common locations of pain here contrast to the United States (US) studies of PLWH,11,17 which reported spinal pain, joint pains and muscle aches as most common. In a United Kingdom (UK) study,48 pain sites were also dissimilar with the upper legs, back and shoulders being the most common pain sites. Our findings suggest that locations of pain sites cannot be generalised between cultures.

Pain in the ankle and feet was the second most common site of pain reported (31% of participants). Human immunodeficiency virus neuropathy is a common cause of ankle and foot pain in PLWH.16,49 Risk factors for neuropathy include previous or current TB, isoniazid treatment for TB without pyridoxine supplementation, alcohol abuse and nutritional deficiencies.50,51,52,53 Additionally, the studies included in this analysis were conducted in the era of stavudine-based ART, which is known to be neurotoxic54 and so may have contributed to the prevalence of ankle and foot pain here too. Our model indicated that increased foot and ankle pain was seen in those who were older, which fits with other studies of HIV neuropathy.54 First line antiretroviral regimens have changed since the time of data collection to include less neurotoxic drugs and the incidence of developing peripheral neuropathy within six-months of initiating ART has reduced from 41% to 17%.50,55 The continued existence of HIV neuropathy in non-stavudine-exposed cohorts seems to be independent of age50 and has been suggested to be a result of immune dysregulation.50,56,57

The median number of pain sites was 2. Indeed, 56% of men and 62% of women had more than one pain site. Number of pain sites has not been frequently reported in studies of pain in PLWH. In the few studies that have reported number of pain sites, the median has been 1–221,23,48,58 and was greater in PLWH compared to individuals not living with HIV.48 The number of pain sites here was not associated with age, CD4 T-cell count, level of education or employment status. A recent study found that lower level of education, ART exposure, higher CD4 T-cell but longer duration of immunosuppression were independently associated with pain being widespread, as opposed to being regional.48 Associations have been found between multisite pain and the presence of inflammation.11 Given the results of this analysis and earlier studies, mechanism-based studies of pain in HIV should include exploration of inflammation.

Limitations

There were several limitations to this analysis. The studies included here were not designed to assess sex differences in location and number of pain sites and thus this was a post-hoc analysis. As such, our findings may be coincidental and require replication in studies specifically designed to assess sex differences in location and number of pain sites. Whilst univariate analysis suggested no relationship between TB and diabetes, and number of pain sites, there was significant missing data (TB = 48%, diabetes = 40%). We did not include variables with > 20% missingness in our regression analysis and so the lack of association with TB and diabetes needs to be regarded with caution. An additional factor with significant missing data was the BDI (missing data = 58%) because not all studies had measured depression or had used different scales. Depression and anxiety frequently associate with pain, including in PLWH.59,60 Univariate analysis indicated a weak relationship between number of pain sites and BDI score but because of high data missingness, this relationship must also be regarded with caution. We assessed associations between demographic and disease-related factors and number of pain sites but not location of pain sites. We chose not to analyse location of pain sites because there would have been so many comparisons. To get around this issue, we recommend future studies look at factors associating with specific pain sites. For example, the association of TB and diabetes with foot and ankle pain in this new era of less neurotoxic ART. Additionally, we would recommend assessing associations between depression and headache, chest and abdominal pain; which have been described as sites of somatisation of mental health symptoms in other cohorts.61,62

Further limitations include that the pain-related picture we presented was limited. For example, we did not include measures of pain intensity or functional impairment because they have already been reported. Another limitation is that the Cape Town cohort (study site 4) included only women aged 18–40 years old. This may have lowered the average number of pain sites for women as they would have presented with fewer age-related complaints.63 If anything, we may have presented an under-representation of the problem rather than an over-representation. There was no control group of individuals from the same socioeconomic grouping and geographical areas living without HIV. There is preliminary evidence, however, that the prevalence of, and associations with pain are similar between South Africans both living with and without HIV.60,64

Conclusion

Our objectives were to investigate whether there were sex differences in the location and number of pain sites and secondly, whether there were other demographic and disease-related differences in the number of pain sites. This is the first analysis to compare location and number of pain sites in young South African PLWH and pain. Other than a lower prevalence of headache in men, the locations of pain sites were similar between the sexes. The locations of pain sites were different from recent international studies suggesting that research into pain in PLWH cannot necessarily be generalised across cultures. We found that men experienced the same number of pain sites as women. The multiple pain sites support theories of inflammation, and/or immune dysregulation as mechanisms for pain in PLWH. To elucidate on the mechanisms contributing to pain in PLWH, we recommend that future studies explore the interrelationships between inflammation, comorbid conditions (such as depression, anxiety, TB and diabetes), and the number and location of pain sites in PLWH.
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FIGURE 2: Number of pain sites stratified by sex, antiretroviral therapy (ART) exposure, level of education, employment status, age, and most recent CD4 T-cell count. For sex, ART
exposure, level of education, and employment status the data are presented as Tukey box-and-whisker plots with individual data-points overlayed. Age and CD4 T-cell count data are
presented as scatterplots of individual participant data. In all cases, and for the purpose of plotting only, individual-level data-points have been ‘jittered’ by adding a small amount of
random noise: (a) All participants (N = 599), (b) sex (n = 599), (c) currently on ART (1 = 594), (d) level of education (n = 562), () employment status (1 = 550), (f) age (/= 591) and; (g)
recent CD4 T-cell count (2 = 500).
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FIGURE 1: The proportion (95% confidence interval) of male and female participants with pain at 18 body sites grouped into five body regions: (a) Head and upper torso,

(b) lower torso, (c) upper limbs, (d) lower limbs and (e) spinal column.
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TABLE 1: Demographic and human immunodeficiency virus disease-related data for the total group and for each study site.
Variable Total (n = 596) Site 1 (1 = 60) Site 2 (n = 239) Site 3 (n =99) Site 4 (n = 148) Site 5 (1 = 50)

n % nmissing Median IQR  n % nmissing Median IQR n % nmissing Median IQR 7 % nmissing Median IQR #n % nmissing Median IQR 7 % nmissing Median I1QR
Age (years) = = 8 36 3142 - = 0 39 3442 - = 6 36 3141 - = 0 42 35-49 - = 2 31 27-34 - = 0 45  37-53
Female 481 81 0 - N 39 65 0 - N 184 77 0 - - 66 67 0 - - 148 100 0 - - 44 88 0 - -
Employment
Unemployed 330 60 = = = 36 60 = = = 126 66 = = = 47 47 = = = 99 67 = = = 22 44 = = =
Part-time 52 10 = = = 6 10 = = = 8 5 = = = 16 16 = = = 14 9 = = = 7 14 = = =
Full-time 131 24 - - - 17 28 - - - 55 29 = = = 555 = = = 4 3 = = = 20 40 = = =
Other} 34 6 49 = = 1 2 0 = = 0o 0 49 = = 1 1 0 = = 31 21 0 = = 1 2 0 = =
Education
Primary (grade: 1-7) 99 18 - - - 9 16 - - - 4021 - - - 19 20 - - - 18 12 - - -9 19 - - -
Secondary 395 71 - - = 40 69 - - s 160 75 = = - 61 64 s - & 108 74 - - = 26 54 & - =
(grade: 8-12)
Tertiary§ 65 12 37 e = 9 16 2 = = 8 4 27 = - 15 16 4 e = 20 14 2 = = 13 27 2 = =
Currently on ART 460 78 3 = = 58 97 0 = = 130 55 Bl = = 95 97 = = 128 86 = = 49 100 1 = =
CD4 T-cells (cells/mm?) - - 99 261 155- - - 18 375 256~ - - 37 185 104- - - 16 405 257- - - 4 270 174~ - - 24 435 291-

432 577 309 651 415 582

Note: Citation site 1 - Unpublished; citation site 2 - Mphahlele et al., 2012; citation sites 3 and 5 - Wadley et al., 2016; citation site 4 - Parker et al., 2016. Location sites 1, 2 3 and 5 - Johannesburg, Gauteng; location site 4 - Cape Town, Western Cape.

ART, antiretroviral therapy; IQR, interquartile range.

+ Percentages may not sum to 100% because of rounding; ¥, Other: students and individuals receiving state grants (child, old-age, disability)

Tertiary: any post-school qualification.
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