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Objective. The aim of this study was to estimate the prevalent use of drugs targeting obstructive lung diseases

among adults aged 50 or above in Greenland and to assess the use of spirometry testing among these

medication users.

Study design. Observational cross-sectional study based on reviews of electronic medical records.

Methods. The study was performed in the 6 largest primary healthcare clinics in Greenland, representing

approximately 67.0% of the population in Greenland. Adults aged 50 years or above, who had at least one

electronically prescribed drug targeting obstructive lung diseases within a 15-month time interval, were

identified. We assessed whether a spirometry test was registered in their medical records within previous

2- and 4-year periods.

Results. A total of 565 persons were identified. This corresponds to a prevalent medication use of 6.1% (565/

9,023) among adults aged 50 years or above. Among these medication users, 14.1% (80/565) had a spirometry

test performed within 2 years. Within the 4-year period this increased to 17.9% (101/565).

Conclusion. The use of medication targeting obstructive lung diseases in Greenland among adults aged 50

years or above is common. However, spirometry testing among medication users is low and interventions

aiming to increase focus on spirometry testing should be integrated in the primary healthcare system.
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O
bstructive lung diseases like asthma and chronic

obstructive pulmonary disease (COPD) are com-

mon chronic conditions, and international guide-

lines recommend spirometry as the gold standard for

diagnosing chronic obstructive lung disease (1,2).

Adults being treated with medication targeting ob-

structive lung disease should initially have spirometry

performed to distinguish between their symptoms being

due to obstructive lung disease or other illnesses, also

giving respiratory symptoms. Guidelines recommend that

patients with obstructive lung disease are monitored with

spirometry testing, enabling adequate medication adjust-

ments. Both the Global Initiative for Asthma (GINA)

and the Global Initiative for Chronic Obstructive Lung

Disease (GOLD) guidelines recommend spirometry at

least annually, although asthma patients, who are mon-

itored according to symptom severity, often need more

frequent testing (1).

Several studies have demonstrated a gap between

recommendations and actual practice in the primary

healthcare system. Patients are diagnosed with asthma

and COPD without spirometry testing (3�5) and they are

not monitored adequately (6). Studies have also shown

that patients are prescribed medication targeted at

obstructive lung disease without spirometry testing (7,8)

and without any diagnosis registered (9).

Greenland has a high prevalence of smokers (10)

and we hypothesise that the prevalence of obstructive

lung disease, especially COPD, is high due to this risk

factor. The prevalence of obstructive lung disease in
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Greenland is, however, unknown and regional differences

are not assessed. Also, there are no studies assessing what

proportion of the population is using medication target-

ing obstructive lung disease or to what extent these

medication users are monitored with spirometry.

The aim of this study was to estimate the prevalent

use of medication targeting obstructive lung disease

among adults aged 50 years or above in different towns

in Greenland and to assess the use of spirometry testing

among these medication users.

Material and method

Setting
Greenland is a big country covering an area of over

2 million km2 and is thus the world’s largest island.

The country is sparsely populated with approximately

56,000 inhabitants, mostly of Inuit origin, spread over a

wide area along the coast. There are 18 towns and around

60 minor settlements (11,12).

All electronically generated prescriptions are produced

at the local healthcare centre (13). Patients with obstruc-

tive lung disease are seen and controlled in their local

healthcare centre. Patients with more severe obstruc-

tive lung disease can be referred to travelling specialists

in internal medicine. However, the medical records

from these consultations are included and kept in the

Electronic Medical Record (EMR).

Study population
The study was designed as a cross-sectional study of the

population in the 6 largest towns in Greenland, repre-

senting 67.0% of the entire population. Observational

data were collected retrospectively through the prescrip-

tion module part of the EMR system, implemented in

the Greenland primary healthcare system. The criteria

for inclusion were adults aged 50 or above having

medication targeting obstructive lung disease prescribed

electronically within a period of 15 months prior to

the time of data extraction. Drugs for obstructive lung

disease were defined as drugs with the Anatomical

Therapeutic Chemical (ATC) code R03. The electronic

identification was done for each of the 6 healthcare

clinics from November 2010 to April 2011. Information

about age and gender was obtained for the study

population.

Spirometry testing
Among all users of medication targeting obstructive lung

disease, a further review of their medical records was

performed. We registered if a spirometry measurement

was recorded in the EMR within the previous 2 (after

1 January 2009) or 4 years (after 1 January 2007. We also

registered if the diagnosis of COPD was recorded since

spirometry is mandatory in the diagnosis of COPD.

No information about diagnosis of other obstructive lung

diseases were recorded in this study.

Analysis and statistics
The prevalent use of medication targeting obstructive

lung disease among adults aged 50 or above was esti-

mated, using the background population as of 1 January

2011 (14). The proportion of medication users having a

spirometry test performed within a 2- and 4-year period

was recorded.

Chi-square tests were used to compare frequencies

between the 6 towns with regard to medication use and

spirometry registration. P-value at 0.05 was used as a

level of significance. Estimates were calculated with 95%

confidence intervals.

Results
The study included the 6 largest towns in Greenland,

representing 67% (37,940/56,615) of the entire popula-

tion of Greenland. A total of 9,023 persons aged 50 or

above were living in the towns (4,993 males and 4,030

females).

A total of 565 people of the population aged 50 or

above received an electronic prescription for R03 medica-

tion in the 15 month time interval. This corresponds to a

prevalent medication use of 6.3% (95% CI: 5.8�6.8). The

prevalence differed significantly between the 6 towns

(PB0.01; Table I).

The use of medication targeting obstructive lung

disease varied significantly between gender (PB0.001);

among females 9% (95% CI: 8.2�9.9; 365/4,030) received

R03 medication, whereas among males only 4% (95% CI:

3.5�4.5; 200/4,993) received this type of medication.

Among medication users, the percentage of patients

having a spirometry test performed within 2 and 4 years

was 14% (80/565) and 18% (101/565), respectively. The

proportion of medication users with a spirometry test

performed varied significantly between the 6 towns

(PB0.01; Table I).

In total, 214 (145 females and 69 males) had the COPD

diagnosis registered in their medical record, correspond-

ing to 38% (214/565) of persons with a prescription for

R03 medication. Among the patients with the COPD

diagnosis, 25% (54/214) and 32% (68/214) had a spiro-

metry test performed within 2 and 4 years, respectively.

The proportion of patients with asthma was not accessed

in this study.

Discussion
The prevalence of patients treated with medication

for obstructive lung disease among adults aged 50 years

or above in Greenland was 6%, indicating a frequent

use. However, only 18% of these medication users had

spirometry performed within 4 years, thus demonstrating
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a limited use of spirometry in the primary healthcare

system in Greenland.

Prevalence in other studies
A study conducted by Montes et al. (7) examined the

use of bronchodilators and corticosteroids in 5 Latin

American cities. Spirometry was conducted, and it was

registered if subjects had a history of spirometry testing.

A prevalence at 6.5% of the patients reported use of

any bronchodilator or corticosteroid in the previous

12 months. Among medication users, 37.5% (135/360)

reported a history of spirometry testing. Our study

demonstrated an almost identical prevalence of patients

treated with medication targeting obstructive lung disease

but a lower spirometry rate among medication users.

The data from Montes et al. suggest a similar wide-

spread practice of drug prescribing for obstructive lung

disease based on symptoms and not properly evaluated

with spirometry testing. Montes et al. also demonstrated

that the majority of patients receiving bronchodilators

and/or corticosteroids had no airway obstruction when

tested with spirometry. Whether similar findings exist in

Greenland would be relevant to investigate.

Our study showed that the prevalence of patients

prescribed drugs for obstructive lung disease differed

with regard to gender, with a higher prevalence among

women. Similar results were seen in the study by Montes

et al. where the difference may be partly explained by a

well-known higher prevalence of asthma among adult

women than among adult men (15) and partly by more

frequent contact to the primary healthcare system for

women compared to men in Greenland (16).

The prevalence of patients prescribed drugs for ob-

structive lung disease within the 6 towns in Greenland

varied considerably. The reason for this is unclear. It

could be caused by a difference in the symptomatology,

the frequency of use of primary healthcare, the occur-

rence of obstructive lung diseases or a difference in the

awareness of the disease in the 6 different healthcare

centres in Greenland. Our study showed that among

patients, who had been prescribed medication for ob-

structive lung disease, 38% had the diagnosis of COPD

registered in their medical record. Among patients with

COPD, only 32% had spirometry testing within 4 years.

Similar findings were seen in the PLATINO study, where

34% of the patients with COPD had been tested with

spirometry prior to the diagnosis (17). In a Swedish study

conducted by Arne et al. (5), only 59% of the patients

with COPD diagnosis had spirometry data in their

medical records. It suggests a widespread underutilisation

of spirometry among patients with COPD.

In a Danish study conducted by Lange et al. (6), the

quality of the COPD care in general practice in Denmark

was assessed. In total 124 general practitioners partici-

pated in the 2 cross-sectional surveys. The study exam-

ined the quality of COPD management in general

practice before and after the doctors had participated

in a specific COPD education programme. The results

showed an improvement in registered spirometry tests

from 53 to 71%. Our study showed that a spirometry test

was registered in 25% of patients with a COPD diagnosis,

demonstrating an area for improvement in the primary

healthcare system in Greenland.

Strengths and weaknesses
The strength of this study is that it covered 67% of

the entire population of Greenland. The data recorded

from primary healthcare clinics in the 6 towns were used

to identify the prevalence of users of drugs targeting

obstructive lung disease and the use of spirometry tests.

The benefits of the EMR system included the possibility

of using a standardised search tool and the possibility

of including all patients with contact to the healthcare

system in the 6 towns. With this method, it is possible

to monitor and correlate the outcomes for further

reinvestigation.

A possible disadvantage of the method is that some

clinicians issue handwritten prescriptions, not using the

EMR, and we may therefore underestimate the preva-

lence of medication users. However, it is assumed that

handwritten prescriptions are infrequently used, because

the EMR system is incorporated in the physicians’ daily

contact with the patient.

Table I. Prevalence of use of medication targeting obstructive lung disease among subjects aged 50 years or above in 6 towns in

Greenland and spirometry testing among these medication users

Town Nuuk Sisimiut Ilulissat Qaqortoq Maniitsoq Aasiaat Total P*

Prevalence of medication use

within a 15-month interval

6.9%

(258/3,725)

6.0%

(87/1,452)

5.8%

(68/1,171)

5.5%

(51/935)

4.2%

(39/920)

4.6%

(62/820)

6.3%

(565/9,023)

B0.01

Spirometry registered within

2 years

13.6%

(35/258)

4.6%

(4/87)

30.8%

(21/68)

11.8%

(6/51)

2.6%

(1/39)

21%

(13/62)

14.1%

(80/565)

0.01

Spirometry registered within

4 years

14%

(36/258)

9.2%

(8/87)

33.8%

(23/68)

15.7%

(8/51)

2.6%

(1/39)

40.3%

(25/62)

16.3%

(101/565)

B0.01

*Chi-square tests.
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It cannot be excluded that some patients have the

drugs prescribed without filling in the prescription. This

would potentially overestimate the prevalence of medica-

tion users. However, primary non-compliance is consid-

ered small (18), and furthermore, prescription medication

in the Greenlandic healthcare system is free of charge and

delivered directly at the healthcare clinic.

A clear limitation in this study is that the International

Classification of Primary Care (ICPC-2) is not used on

a regular basis in Greenland. Thus, we had to rely on

diagnosis recorded in the text. For this reason, we only

looked at the diagnosis of COPD where spirometry test-

ing is mandatory and consequently we do not have

information about other obstructive lung diseases.

With regard to underestimating spirometry testing it is

possible that some clinicians do not register spirometry

testing. However, physicians are required by law to keep

medical records. Another cause of possible underestima-

tion of spirometry testing could have arisen because

we retrospectively assessed if spirometry was performed

when medication was prescribed. For first-time users of

obstructive lung disease medication, a prospective assess-

ment could have captured more spirometry testing. It is,

however, assumed only to be the case for a minor group

of patients, and therefore not considered to be a

significant problem.

Conclusion and perspective
The use of drugs for obstructive airway diseases in Green-

land among adults aged 50 years or above is common.

However, the use of spirometry testing among medication

users is low, and interventions aiming to increase focus on

spirometry testing should be integrated into the primary

healthcare system.

The population of Greenland has a high prevalence of

cigarette smokers (10) and therefore it must be assumed

that the healthcare system faces a major challenge in

managing the burden of COPD. Substantial improve-

ments must be considered in order to diagnose, treat and

monitor the disease.

Similar to the suggestions of the study on treatment

and monitoring of hypertension in Greenland (19), a

national strategy is recommended based on guidelines,

use of electronic drug prescriptions, spirometry testing

and smoking status recording annually in order to

improve the quality of care.
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17. Talamó C, de Oca MM, Halbert R, Perez-Padilla R, Jardim

JR, Muiño A, et al. Diagnostic labeling of COPD in five Latin

American cities. Chest. 2007;131:60�7.

18. Tobi H, van den Heuvel NJ, de Jong-van den Berg LT. Does

uncollected medication reduce the validity of pharmacy

Sequssuna Olsen et al.

4
(page number not for citation purpose)

Citation: Int J Circumpolar Health 2013, 72: 20108 - http://dx.doi.org/10.3402/ijch.v72i0.20108

http://www.si-folkesundhed.dk/upload/befolkningsunders%C3%B8gelsen_1_002.pdf
http://www.si-folkesundhed.dk/upload/befolkningsunders%C3%B8gelsen_1_002.pdf
http://www.si-folkesundhed.dk/upload/befolkningsunders%C3%B8gelsen_1_002.pdf
http://www.climategreenland.gl./files/pdf/Gronland+og+klimaet+kort+fortalt_rettet-pdf
http://www.climategreenland.gl./files/pdf/Gronland+og+klimaet+kort+fortalt_rettet-pdf
http://www.climategreenland.gl./files/pdf/Gronland+og+klimaet+kort+fortalt_rettet-pdf
http://www.climategreenland.gl./files/pdf/Gronland+og+klimaet+kort+fortalt_rettet-pdf
http://www.climategreenland.gl./files/pdf/Gronland+og+klimaet+kort+fortalt_rettet-pdf
http://www.climategreenland.gl./files/pdf/Gronland+og+klimaet+kort+fortalt_rettet-pdf
http://peqqik.gl/Publikationer/Aarsberetninger/~/media/DS/PDF%20filer/DS/%C3%85rsberetninger/Sundhedsv%C3%A6senets%20%C3%A5rsberetning%202007.ashx
http://peqqik.gl/Publikationer/Aarsberetninger/~/media/DS/PDF%20filer/DS/%C3%85rsberetninger/Sundhedsv%C3%A6senets%20%C3%A5rsberetning%202007.ashx
http://peqqik.gl/Publikationer/Aarsberetninger/~/media/DS/PDF%20filer/DS/%C3%85rsberetninger/Sundhedsv%C3%A6senets%20%C3%A5rsberetning%202007.ashx
http://peqqik.gl/Publikationer/Aarsberetninger/~/media/DS/PDF%20filer/DS/%C3%85rsberetninger/Sundhedsv%C3%A6senets%20%C3%A5rsberetning%202007.ashx
http://peqqik.gl/Publikationer/Aarsberetninger/~/media/DS/PDF%20filer/DS/%C3%85rsberetninger/Sundhedsv%C3%A6senets%20%C3%A5rsberetning%202007.ashx
http://bank.stat.gl/database/Gronland/Befolkning/Folketal/Folketal.asp
http://bank.stat.gl/database/Gronland/Befolkning/Folketal/Folketal.asp
http://www.circumpolarhealthjournal.net/index.php/ijch/article/view/20108
http://dx.doi.org/10.3402/ijch.v72i0.20108


dispensing data? Pharmacoepidemiol Drug Saf. 2004;13:

497�500.

19. Bundgaard M, Jarbøl DE, Paulsen MS, Jacobsen JL, Pedersen

ML. Prevalence of the use of anithypertensive medications in

Greenland. A study of quality of care amongst patients treated

with antihypertensive drugs. Int J Circumpolar Health. 2012;

71:18834.

*Sequssuna Olsen
Queen Ingrids Health Care Centre
Box 3333
3900 Nuuk, Greenland
Email: seol@peqqik.gl

Study of patients using obstructive lung disease medication

Citation: Int J Circumpolar Health 2013, 72: 20108 - http://dx.doi.org/10.3402/ijch.v72i0.20108 5
(page number not for citation purpose)

http://www.circumpolarhealthjournal.net/index.php/ijch/article/view/20108
http://dx.doi.org/10.3402/ijch.v72i0.20108


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


