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A B S T R A C T 
 

 

Introduction:  The aim of this study was to assess access to sexual health care in remote and rural settings using Chlamydia testing 

as a focus by measuring the extent of Chlamydia testing and positivity across the Scottish Highlands in relation to the Scottish Index of 

Multiple Deprivation Quintile (SIMD) and Urban Rural 8-fold index (UR8). 

Methods:  Tests processed through Raigmore Hospital in Inverness, the main testing laboratory for microbiology tests in North 

and West and South and Mid Highlands, were studied. Where people are tested in relation to where they live was assessed, as well 

as the type of test they opt for. Also assessed was the rate of positivity in male and female patients in rural compared with urban 

settings using the Scottish Government UR8 and in relation to the SIMD. 

Results:  9644 results were analysed. 77.2% of the results were for females and 22.4% for males. 8.1% of the results were positive 

and 84.4% were negative. There were proportionately more positive tests from the sexual health sources than from general 

practice. The proportion of men who had positive tests was almost double that for women (12.7% vs 6.6%) although men made up 

only 27.9% of the total number of tests. There was no significant difference in positivity when compared with UR8 index or SIMD. 

37.7% of people living in the most rural areas (UR8 7–8) had their test performed in a more urban setting (UR8 1–6), and 20.4% 

people had their test performed in a very urban setting (UR8 1–2). Of these tests, there was a tendency for UR8 7–8 patients to be 

more likely to have a positive test if tested in an urban setting. 

Conclusions:  These results are similar to previous results in other countries that suggest that Chlamydia positivity is similar in rural 

and urban settings. A large proportion of people living in more rurally classified areas, and perhaps those with a higher risk, have 

their test in a central setting, suggesting that they may be bypassing local resources to get a test. The reason for this is not clear. The 

results also show that men are more likely to have their test in a genitourinary setting as well as have proportionately more positive 
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results. These results support the case for customising sexual health services to the most rural areas and suggest that providing an 

anonymous testing service in these areas might be beneficial, especially for men. 
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Introduction 
 

More than 1 million people worldwide acquire a sexually 

transmitted infection (STI) every day, many of which occur 

without symptoms1. There is little difference in the prevalence of 

sexually transmitted infections between rural and urban 

communities transnationally2. Worldwide, there are inequalities in 

STI testing; in some rural areas, testing is less frequent than in 

urban environments despite higher local STI prevalence3. 

 

Access to health services in rural areas is usually more 

challenging than in urban areas4. In many countries, health 

care and health outcomes suffer as a result5. Barriers to 

accessing sexual health services present even greater 

challenges due to the sensitivity of the topic6-8. 

 

Despite the launch of the Scottish government strategy in 

2003 to enhance sexual wellbeing, the rate of STIs continues 

to increase9. Chlamydia trachomatis is the most prevalent 

bacterial STI in Scotland, with 17 371 cases of infection 

diagnosed in 2013, a rise from 12 288 in 2002. However, the 

last two years have shown a decrease in infection rate10. 

Chlamydia infection can lead to complications such as 

infertility, pelvic inflammatory disease, epididymo-orchitis 

(men) and reactive arthritis9-12. It is for these reasons, as well 

as the large number of tests, that Chlamydia was used to study 

accessibility to STI testing. 

 

In rural communities, maintaining confidentiality is 

challenging13. Consulting a local GP or pharmacist can be 

difficult because of tight social networks and perceived 

stigma6-8. Furthermore, people in rural communities have 

much further to travel for an anonymous STI testing service, 

although postal kits may have some advantages in this situation8,14. 

The pattern of testing in remote and rural areas is poorly 

understood. It is possible to speculate about the barriers to 

accessing sexual health and family planning services but there is 

only a limited picture of what these barriers are8. While there is 

some research in developing countries, there has been little work 

in very remote areas in developed countries8,10,15. The Highlands of 

Scotland present a good opportunity to assess these issues. 

 

The aims of the project were therefore to quantify the incidence of 

Chlamydia infection diagnosed in remote communities, assess 

where people in remote and rural communities go to access 

testing, and the type of test they opt for. 

 

Methods 
 

Retrospective data were collected from four sources for 

Chlamydia tests over a 1–2 year period between 2012 and 

2014. All results processed through the Raigmore Hospital 

Microbiology Laboratory in Inverness, which is the main 

testing centre for North and West as well as South and Mid 

Highland, were looked at. 

 

To analyse where a test was taken in relation to where the 

patient was from, postcode data were required. Postcodes 

were given a marker of ‘rurality’ using the Scottish 

Government Urban/Rural classification 8-fold index (UR8)16 

as well as an index of deprivation using the Scottish Index of 

Multiple Deprivation Quintile (SIMD)17. 

 

Due to the use of full postcodes, which could potentially 

identify individuals, ethical approval was sought and approved 

from both the National Research Ethics Service (NRES) 

committee and the Caldicott approval (UK process for 

safeguarding the confidentiality of patient data). Once the 
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data had been given SIMD and UR8 markers, the full 

postcodes were discarded and the results effectively 

anonymised. For data from Highland Brook (a sexual health 

service in Inverness for people under 25), Highland Sexual 

Health and postal testing, manual decoding of postcodes was 

done by the organisations themselves. 

 

All of the test results used in the study were present in the 

data set from the microbiology laboratories, whether taken 

from a GP practice, postal tests or family planning results. 

Family planning test results appeared in the microbiology 

data set as anonymised results without postcodes attached. It 

was only possible to access results with the postcodes 

attached directly from the organisations themselves. To avoid 

double counting these results, the family planning and postal 

testing results from the microbiology data set were removed. 

Postal test results were identified within the microbiology 

data set by identifying results with matching postcodes and 

were done within 7 days pre/post the microbiology tests. 

 

A total of 9644 results were then used for the final analysis. A 

database was created to show test date, result, patient SIMD 

and UR8 and ‘test’ SIMD and UR8 and type of test and 

analysed using ‘python’. 

 

Ethics approval 
 

Ethics approval was granted by NHS Research Ethics 

Committee (NREC) North of Scotland, NHS Research Ethics 

Committee (#13/NS/0118). The IRAS project ID number 

was 128063. 

 

Results 
 

A total of 9644 results were analysed from results from 2012 

to 2014 (Table 1). 

 

A total of 77% of the results were female tests and 22% were 

male. For Brook and microbiology, most tests were female 

tests. Most of the results from the NASH (National Sexual 

Health System) database from Highland Sexual Health were 

male. For the postal testing, tests were used by men and 

women equally. 

 

Overall, 8.1% of the results were positive and 84.4% of the 

results were negative. A small proportion of all tests was 

rejected due to a problem with the way the sample was taken 

(1%) or labelled, and some were rejected due to a problem 

with the test result (6.5%), described as an indeterminate 

result by the laboratory. There were proportionately more 

positive tests from STI clinics (Highland Sexual Health and 

Brook), compared with microbiology tests and postal tests. 
 

The proportion of men who had positive tests was almost 

double that for women although men made up only 27.9% of 

the total number of tests (odds ratio 2.14, p<0.0048) 

(Table 2). The majority of male testing was performed in a 

genitourinary setting; however, this was not reflected in the 

number of positive results (Appendix I). 
 

SIMD quintiles 
 

Positivity was assessed in relation to the SIMD quintile17 

(Table 3). There were 724 results that were missing either a 

positive or a negative test result. There were 370 results that 

were missing the patient SIMD. A total of 8606 results were 

analysed in relation to SIMD, with 1056 results not used 

because they were missing either a result or the patient’s 

residence; hence, the SIMD could not be calculated. 
 

Chi-squared analysis showed that there was no significant 

difference between the SIMD quintile of a patient’s home and 

whether their test result was positive or negative 

(χ2(4)=1.99; p=0.73), with the likelihood of a positive or 

negative test similar across all categories. 
 
Urban Rural 8-fold index 
 

The rate of positivity was assessed in rural compared with 

urban settings using the Scottish Government UR8 

classification16 (Table 4). A total of 8585 results were 

analysed in relation to UR8, with 1067 results not used 

because they were missing either a result or the patient’s 

residence; hence, the UR8 could not be calculated. 
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Table 1:  Proportion of male and female tests 

 
Test source Total 

n (%) 
Female 
n (%) 

Male 
n (%) 

Unspecified 
n (%) 

Brook 633 (6.6) 415 (65.6) 218 (34.4) 0 (0) 

Highland Sexual Health 488 (5.1) 194 (39.8) 293 (60) 1 (0.2) 

Microbiology 8292 (86) 6726 (81.1) 1532 (18.5) 34 (0.4) 

Postal 231 (2.4) 114 (49.4) 117 (50.7) 0 (0) 

Total 9644 7449 (77.2) 2160 (22.4) 35 (0.4) 

 
 
 

Table 2:  Distribution of positive and negative test results 
 

 Positive 
(n) 

Negative 
(n) 

Indeterminate 
result (n) 

Sample problem 
(n) 

Positive 
(%) 

Male 275 1679 177 29 12.73 
Female 494 6459 435 61 6.63 

 
 
 

Table 3:  Distribution of positive and negative results according to Scottish Index of Multiple Deprivation 
Quintile (where quintile 1 is least deprived and quintile 5 most deprived) 

 
SIMD 
quintile 

Negative 
n (%) 

Positive 
n (%) 

1 1034 (91.7) 93 (8.3) 
2 1763 (91.5) 164 (8.5) 
3 2007 (91.5) 186 (8.5) 
4 2514 (91.3) 241 (8.7) 
5 543 (89.9) 61 (10.1) 

 
 
 
Table 4:  Distribution of positive and negative results according to Urban Rural 8-fold classification (where 8 is 

the most rural and 1 is the most urban) 
 

UR8 index Negative 
n (%) 

Positive 
n (%) 

1–2 2715 (91) 270 (9) 
3–4 1040 (90.7) 107 (9.3) 
5–6 1684 (91.7) 152 (8.3) 
7–8 2412 (91.8) 215 (8.2) 
UR8, Scottish Government Urban Rural 8-fold index. 

 

 

Chi-squared analysis showed that there was no significant 

correlation between the rurality of a patient’s home and the 

likelihood that their test result would be positive or negative 

(χ2(3)=2.30; p=0.510, with the likelihood of a positive or 

negative similar across all categories. 
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Where people are tested 
 

Where people are tested in relation to where they live was 

assessed: 383 results were missing the patient UR8 and 

166 results were missing the test UR8. A total of 536 results 

in total were missing either one or the other; 13 were missing 

both. In total, 9126 results were assessed (Table 5). A ‘rural’ 

postcode was classified as UR8 7–8; ‘urban’ was classified as 

UR8 1–6. 
 

Over one-third (37.7%) of patients living in UR8 7–8 (rural) 

had their test done in a UR8 1–6 (urban) area. 

 

A similar set of analyses using a dichotomous urban/rural 

classification, with urban being represented as UR8 1–2, 

showed that 537 tests of the total 2627 patients in UR8 7–8 

(20.4%) had their test performed in a UR8 1–2 area. These 

results can also be broken down to identify their test location. 
 

A secondary analysis assessed where people from rural areas 

who ultimately tested positive had their tests performed. 

They were probably more likely to have gone to an urban test 

centre than those who tested negative when comparing UR8 

7–8 areas with UR8 1–6 (Table 7).  
 

Discussion  
 
Main findings 
 

Most (77.2%) of the Chlamydia tests were performed on 

women. This reflects the national Scottish statistics for 

Chlamydia testing where 73% tests are performed on 

women18. There were proportionately more male tests in the 

Highland Sexual Health service as well as almost equal 

numbers of male and female tests through postal testing. Both 

of these testing methods are anonymous. This may suggest 

that men are more likely to opt for anonymous testing. This 

also reflects National Health Service (NHS) data that show 

that the majority of male testing is performed in 

genitourinary medicine settings18 as well as a Scottish study 

that showed that postal testing was the most frequent way 

men submitted a test beyond the genitourinary medicine 

setting19. The proportion of men who had positive tests was 

almost double the proportion for women, although men 

made up only 28% of the total number of tests. This is a 

similar finding to the NHS Information Service Division 

findings within NHS Highland for 2010 and would suggest 

that future testing could be better at targeting men18. 

 

There was no significant difference in positivity between rural 

and urban areas, reflecting previous work2, although these 

findings are new for Scotland. This has implications in that 

rural areas may require more attention when it comes to 

provision of resources because there is as high a proportion of 

people from rural areas with positive tests as from urban 

areas. Similarly, there was no significant difference in 

positivity when comparing with the SIMD. This is different 

from nationwide studies across England where there was an 

increase in STI rate in more deprived areas19. It could be 

speculated that this difference may be because deprivation is 

more difficult to measure accurately in remote 

communities20. 

 

Many people travel for their tests: 37% of people from very 

rural areas (UR8 7–8) had their test done in a more urban 

(UR8 1–6) setting and 20% were tested in a very urban 

setting (UR8 1–2). This implies that a large number of 

people travel for their tests. This could be because their 

nearest health centre is in an urban area, they had to have the 

test done in an urban area for another reason (eg gynaecology 

clinic, patient in hospital) or this may be where they work/go 

to school etc. It could also be that they went to an urban area 

because they knew they could have an anonymous test. They 

may have attended a family planning clinic because they had 

symptoms, supporting the higher rate of positive tests in 

travellers. Further assessment is not possible from these data, 

but could be gathered through further qualitative research. 

This study shows that a large proportion of people living in 

the most remote areas travel to more urban areas to have 

their test and there may be more positive tests among rural 

people having their test in an urban setting. Overall, this may 

have implications for increasing provision of sexual health 

services but particularly for the provision of anonymous 

testing to remote and rural areas. 
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Table 5:  Using Urban Rural 8-fold classification to look at where people are tested, comparing the most remote 

(UR8 7–8) with more urban (UR8 1–6) 

 

 
Patient Test Count % 

Urban patients who also have an urban test Urban Urban 5728 89 
Urban patients who have a rural test Urban Rural 704 10.90 
Rural patients who also have an urban test Rural Urban 1219 37.74 
Rural patients who also have a rural test Rural Rural 2011 62.26 

 
 
 
Table 6:  Distribution of positive and negative results and test location amongst people living in very rural areas 

(UR 7–8) who have had their test in a very urban centre (UR 1–2) 
 

 Negative 
n (%) 

Positive 
n (%) 

Total 
n (%) 

Brook 66 (12.3) 10 (1) 76 (14.2) 
Highland Sexual Health 60 (11) 19 (4) 79 (14.7) 
Postal 1 (0.1) 0 (0) 1 (0.2) 
Microbiology 347 (64.6) 34 (6.3) 381 (70.9) 
Total   537 

 
 
 
Table 7:  Distribution of positive and negative results amongst rural patients who have their test in a rural setting 

and rural patients who have their test in an urban setting 
 

 

Negative 
result (%) 

Positive 
result (%) 

Rural patients who have their test at urban location 1015 (90.4) 108 (9.6) 
Rural patients who have their test at rural location 1703 (92.2) 144 (7.8) 

 
 

 

This work largely confirms findings in previous studies. The 

National Scottish Statistics for Chlamydia testing also found that 

most testing is being performed on women, and also that men 

mostly opt for testing in a genitourinary setting18. Previous studies 

have also found that men are more likely to opt for a postal test 

and that men also have more positive tests than women18,21. More 

positive tests coming from the genitourinary setting overall also 

reflects previous studies22,23 as well as no significant difference in 

positivity between rural and urban areas2. 
 
Strengths 
 

This study has looked at 9644 tests. As far as the authors are 

aware, this is the largest study of its kind. This study has also 

been able to look at patients’ home postcodes in relation to 

where they have their test, using a full postcode, which 

allows a detailed look at the effect of rurality on testing. 

 

Limitations 
 

Although the results might be a true reflection of testing in 

Scotland, they may not hold true for other rural areas or 

countries because systems and cultures may differ. To 

establish testing for all of remote and rural Scotland, other 

testing laboratories would need to be included because some 

centres send results to Glasgow. Some people in the regions 

studied here may also go to other cities for testing. 
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Conclusions  
 

In contrast to the findings of previous work that shows that 

there are more positive tests in deprived areas19, this study 

found no difference in positivity between rural areas and 

SIMD. Many people travel for their tests in rural Scotland 

and, at least in this setting, there may be a higher proportion 

of positive tests from those who travel furthest. 

 

It would be valuable to take this study further in four ways. 

First, replication of the findings in other countries would be 

valuable. Second, qualitative interviews with young men and 

women from rural communities about barriers to accessing 

sexual health services would help to gain a more in-depth 

understanding of rural barriers to accessing services. Third, 

use of Geographical Information Systems software to examine 

distance from testing locations would give a greater 

understanding of the geographical factors involved in 

decisions about place of testing. Finally, this study only looks 

at STI testing. It would be valuable to examine the role of 

geography in use of family planning services and sexual health 

in a more general way. 
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Appendix I: Male and female positivity compared with test type 
 

Source Sex n % Result n % 
Brook F 409 65.9 Negative 353 86.3 

Positive 56 13.7 

 
M 212 34.1 Negative 172 81.1 

    
Positive 40 18.9 

Highland Sexual Health F 194 39.8 Negative 150 77.3 

    
Positive 44 22.7 

 
M 293 60.2 Negative 236 80.5 

    
Positive 57 19.5 

Microbiology F 6236 82.4 Negative 5847 93.8 

    
Positive 389 6.2 

 
M 1333 17.6 Negative 1164 87.3 

Positive 169 12.7 
Postal F 114 49.6 Negative 109 95.6 

    
Positive 5 4.4 

M 116 50.4 Negative 107 92.2 

    
Positive 9 7.8 

There were proportionately more positive tests in the male samples for Brook, microbiology and postal tests, but not in the 
Highland Sexual Health group. Although the majority of male testing is performed in the genitourinary setting, this may not reflect 
the number of positive results. 

 

 

 


