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  Abstract
  

Background: Comorbidities have a significant impact on the treatment and outcome of breast
cancer. However, data on such comorbidities from low-income countries are limited.

  

Aim: To evaluate the feasibility and accuracy of comorbidity data extracted from medical
records for estimating the prevalence of comorbidities among patients registered in the clinical
breast cancer registry of the Islamic Republic of Iran.

  

Methods: We collected data from the medical records of 400 patients on 30 comorbidities
included in the Charlson Comorbidity Index (CCI) and Elixhauser Comorbidity Index (ECI). The
sensitivity and specificity of comorbidity data extracted from medical records were calculated
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using data from interviews with 97 randomly selected patients. We studied the prevalence of
comorbidities using the CCI and ECI. Data were analysed using SPSS version 24.

  

Results: The mean age of patients was 51.69 SD 12.28 years. The sensitivity and specificity of
medical records for detecting any comorbidity data contained in CCI versus non-comorbidity
were 93.2% and 69.8%, respectively. However, for the comorbidity data included in ECI, both
sensitivity (86.9%) and specificity (44.4%) were lower than in CCI. Hypertension (n = 144,
36.0%) and diabetes without chronic complications (n = 77, 19.3%) were the most prevalent
comorbidities. A higher proportion of patients had no comorbidity with CCI (72.2%) than with
ECI (44.8%).

  

Conclusion: It is feasible to construct a comorbidity index using medical records with high
accuracy, especially when we extract comorbidities using the CCI. Further studies are needed
to understand the association between comorbidity index and breast cancer survival among
Iranian patients.
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  Introduction
  

Comorbidity refers to a long-term health condition or disorder that coexists with a primary
disease (1), and multimorbidity refers to the presence of ≥ 2 long-term health conditions (2).
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Comorbidity is common among older cancer patients, and 4 out of 10 cancer patients have at
least one comorbid disease and 15% have multimorbidity (3). Breast cancer is the most
common female cancer worldwide and is the main cause of cancer mortality among women (4).
The coexistence of breast cancer and other disease has an impact on treatment planning and
outcome. A systematic review reported that the prevalence of comorbidity among breast cancer
patients ranged widely from 0.4% to 87% in different populations (5). Different comorbidity
measures have been developed and the most commonly used indices are the Charlson
Comorbidity Index (CCI) and the Elixhauser Comorbidity Index (ECI), or their derivatives (6, 7).

  

The impact of comorbidity on management and survival, care cost, and ability to predict
outcome of breast cancer patients has been evaluated in several studies (8–14). The
prevalence of comorbidity and weighted indices vary depending on the target population and
the type of cancer. The best strategy for evaluating comorbidity is to develop an index for each
type of cancer and a specific weight for comorbidity in the study population (15). To the best of
our knowledge, no study has reported the development and adaptation of comorbidity indices in
low and middle-income countries, although these indicators are of interest in developed
countries (15,16–20).

  

Accurate recording of comorbidity details in a valid database is the first step in assessing the
impact of comorbidity on treatment of cancer patients. The lack of comorbidity data is one of the
shortcomings of some registries. Addition of such data extracted from available records in
medical centres, such as paper or electronic medical records of inpatients and outpatients, is a
cost-effective method if the reliability is confirmed. The Clinical Breast Cancer Registry of Iran
was established in 2014 at the Cancer Institute of Iran and extended to other cancer hospitals
across the country (21). Trained registrars review patients’ medical records and collect detailed
clinical data including diagnosis, staging, treatment, and follow-up data, and register them in a
web-based system designed specifically for the Clinical Breast Cancer Registry of Iran. At the
time of creating the clinical registry, the entry of comorbidity data was not the goal or priority.
Therefore, to optimize research on breast cancer patients, the Cancer Institute Registry Team
decided to add comorbidity data.

  

The aims of this study were: (1) to evaluate the feasibility and accuracy of using comorbidity
data extracted from medical records of breast cancer patients admitted to the Cancer Institute of
Iran, in order to add comorbidity data based on CCI or ECI to the Clinical Breast Cancer
Registry; and (2) to estimate the prevalence of comorbidity among registered patients.

  Methods
  

This study was approved by the Research Ethics Committee of Imam Khomeini Hospital (code:
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IR.TUMS.IKHC.REC.1399. 191) affiliated with the Tehran University of Medical Sciences. We
collected information on all comorbidities included in CCI (n = 16) and ECI (n = 25). According
to a systematic review and meta-analysis in 2018, dyslipidaemia is a prevalent comorbidity in
the Islamic Republic of Iran (22), and several studies have shown that serum lipid levels are
significantly associated with breast cancer risk and mortality (23, 24). Therefore, we added
hyperlipidaemia to the list of comorbidities in this study.

  

Comorbidity information was extracted from the inpatient and outpatient electronic medical
records at the Cancer Institute of Iran. There was no single questionnaire containing information
on comorbidities in the patients’ files. Therefore, initially, we reviewed medical history recorded
by physicians; nursing assessment sheets; preoperative cardiac, anaesthesia, or other specialty
consultation notes; and results of laboratory and paraclinical assessments. According to the
findings of this initial step, we prepared a guideline to help registrars collect comorbidity data
from the medical records, and these data were coded based on the International Classification
of Diseases 10th Revision (https://icd.who.int/browse10/2019/en). Trained registrars used the
guideline to review all the notes containing relevant data and extracted the comorbidity
information. The collected comorbidity data were entered into the Clinical Breast Cancer
Registry of Iran.

  

To evaluate the accuracy of the extracted comorbidity data, we randomly selected 132 of the
400 patients for telephone interview to ask about their comorbidities, and 97 responded (73.5%
response rate). Most of the patients we could not get response from could not be reached
through their telephone numbers.

  

We used the comorbidity results reported at interview as a gold standard to calculate the
sensitivity, specificity, and accuracy of extracting any comorbidity versus noncomorbidity from
medical data. The accuracy of extracting the presence or absence of 2 common diseases
(diabetes and hypertension) was calculated separately. We studied the prevalence of
comorbidities based on CCI and ECI.

  

The mean (standard deviation) for continuous variables and percentage for categorical variables
were calculated using SPSS version 24.

  Results
  

The mean age of the 400 breast cancer patients was 51.7 (12.3) years, with a range of 24–86
years. There were 395 (98.8%) female and 5 (1.3%) male patients.
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The accuracy of the comorbidity data extracted from medical records is shown in Table 1 . The
sensitivity, specificity, and accuracy of medical records for detecting any comorbidity data
contained in CCI versus noncomorbidity was 93.2%, 69.8%, and 80.4%, respectively. The
accuracy of extracting the comorbidity data available in ECI from medical records was lower
than for CCI (86.9% sensitivity and 44.4% specificity). Diabetes was registered in medical
records with sensitivity, specificity, and accuracy of 100.0%, 71.7%, and 82.5%, respectively.

  

Table 2  shows the prevalence of comorbidities according to the CCI and ECI. Among the
Charlson comorbidities, diabetes without chronic complications (n = 77, 19.3%) was the most
prevalent. Based on the Elixhauser comorbidities, uncomplicated hypertension (n = 144, 36.0%)
was the most prevalent. Our evaluation showed that the prevalence of hyperlipidaemia was
17.0% (n = 68).

  

According to CCI and ECI, 72.2% and 44.8% of the patients, respectively had no report of any
comorbidity ( Table 3 ). Multimorbidity was seen in 6.9% and 19.1% of the patients according to
CCI and ECI, respectively. In the subanalysis, there was no report of comorbidity among
patients under 30 years of age. At least 1 comorbidity was reported in 11.4% of patients aged 
 
Discussion
  

We investigated the feasibility of comorbidity data extraction using medical records based on
the CCI and ECI in order to add data to the Clinical Breast Cancer Registry of Iran. The
sensitivity and specificity for detecting comorbidities in medical records showed that obtaining
comorbidity data from medical records was feasible and had sufficient accuracy to improve
clinical data for breast cancer studies. We found that entering comorbidity data based on the
CCI was more accurate; however, the CCI did not capture all types of comorbidities, such as
hypertension and hypothyroidism, that may be relevant to health outcomes and quality of life in
breast cancer patients. Therefore, we believe that extraction of comorbidity data from both CCI
and ECI should be continued to improve the mortality index in our population.

  

Several studies have investigated comorbidities and the use of hospital or self-reported data by
cancer patients. Similar to our study, in the California Cancer Registry, comorbidity information
for breast cancer patients extracted from hospital discharge data was compared with
comorbidity scores derived using the Surveillance, Epidemiology, and End Results
(SEER)–Medicare database. The authors concluded that the sensitivity of hospital discharge
data for detecting any comorbidity versus noncomorbidity was sufficiently high (76.5%) to allow
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the construction of a comorbidity index for breast cancer registries (19). The California study
and this study confirm that the assessment of comorbidity data using internal data sources,
such as paper or electronic medical records in hospitals, is appropriate and reliable. Using and
connecting internal data with health databases outside hospitals, such as private laboratories,
are cost- and time-consuming and need specific authorization.

  

In contrast to our study, among women diagnosed with breast cancer, who were part of the
California Breast Cancer Survivorship Consortium, the self-reported information and electronic
medical records for 4 common comorbidities (diabetes, hypertension, myocardial infarction, and
other heart diseases) were compared (25). The concordance rate for myocardial infarction and
other heart diseases was not sufficiently high (  

Diabetes is important in the CCI and ECI and in our study population; therefore, we assessed
diabetes data in medical records and found 82% accuracy for reporting diabetes without
complications. Our results are consistent with those from previous studies that reported the high
sensitivity and specificity in recording diabetes by different methods; therefore, it seems that
history of diabetes is well documented in medical records (19, 25). Although comorbid diabetes
was mentioned in patients’ records, end-organ damage associated with diabetes was not well
recorded. In the present study, chronic complications following diabetes were recorded correctly
in only 2 of 7 patients. We should note that chronic complications of diabetes may overlap with
other comorbidities such as heart and renal disease. The prevalence of diabetes with
complications in our study was similar to that in the study of Klabunde et al. (1.8% vs 1%) (15).
However, in another study by Mehta et al., the rate of diabetes with end-organ damage was
higher (4.3%), probably because of the older age of the participants (mean 75.8 years) (17).

  

Based on our results, 72.2% of patients had no comorbidities according to CCI and this was
consistent with the California Cancer Registry in 2017, which showed that 75.3% of breast
cancer patients had no relevant comorbidities (19). Similar to our results, the SEER study in 123
680 breast cancer patients reported that 67.8% had no comorbidity (3). Multimorbidity was
higher in the SEER study (9.8%) than in our study (6.9%), because of the recruitment of older
patients aged ≥ 66 years. The difference may also be because of the younger age of onset of
breast cancer among Iranian than the European and North American patients (27). Contrary to
the studies mentioned above, Fu et al. reported that, among 134 breast cancer patients, 73.8%
had at least 1 comorbidity (28). That study evaluated all CCI comorbidities and other conditions
mentioned in the open-ended interview questions; therefore, it is better to compare with our
results for ECI, which captured more comorbidities. The number of patients with at least 1
comorbidity in the Fu study was higher than in our study (73.8 % vs 55.2%). This difference may
be because the Fu study had a smaller sample size and higher average age (56 years) than in
our study (52 years).
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In our study, the prevalence of comorbidities was assessed using CCI and ECI. Hypertension
and diabetes without chronic complications were the most common comorbidities among breast
cancer patients. Similar to our study, uncomplicated diabetes and hypertension were the most
prevalent comorbidities in studies from the United States of America (17) and Australia (29). In
other studies, the reported prevalence of diabetes without complications ranged from 10% to
22% (15, 17, 19, 28, 29) and that of hypertension from 14% to 58% (17, 28, 29) among cancer
patients. The rate of these 2 comorbidities in our study was within these reported ranges. It
seems that the difference between the reported prevalence of comorbidities, especially
hypertension, resulted from the age of the patients at the time of recruitment.

  

To the best of our knowledge, despite several studies in developed countries, there has been
no systematic evaluation of the feasibility of medical data extraction from health systems to
measure comorbidity index in developing countries. Considering that the comorbidity index
needs to be tailored to specific populations (15, 19, 28), defining the specific comorbidity index
and developing weights for comorbidities among breast cancer patients in each population are
necessary. Our study is believed to be the first to systematically investigate comorbidities and
add them to cancer registration in developing countries, including the Islamic Republic of Iran.
The strengths of the study were that it was conducted in the Cancer Institute of Iran and used
data from a high-quality registry and a large study sample.

  

Our study had some limitations. Patients can have anxiety at the time of cancer diagnosis, and
may not remember their history of comorbidity, or omit details of the diseases during hospital
admission or during interview (recall bias). Furthermore, we used interview data as a gold
standard measurement in this study, which was subject to recall bias and misclassification.
Women with a long history of comorbidity or who are taking medication are more likely to report
their diseases. We tried to mitigate this bias by employing a trained interviewer for this study.

  

We are aware that medical records are often fragmented across multiple healthcare
programmes, posing an obstacle to clinical care and research studies. Therefore, we
recommend the development of electronic records and public–private partnerships to integrate
entire records and facilitate accurate registration of comorbidity data, specifically for severe
comorbidities that may have a high impact on patient outcomes. Data generated by the private
sector, such as laboratories and radiology centres, should be combined with data produced by
public and university hospitals to allow exchange of data according to ethical standards.
Accessibility to medical records and permission to use personal medical information, while
protecting privacy of patients is recommended (30).

  

In further studies we will investigate the prevalence of comorbidities among breast cancer
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patients throughout the Islamic Republic of Iran and compare the results between health
centres of different geographical regions. We will continue to develop a clinical comorbidity
index for Iranian breast cancer patients that can improve prediction of survival. It is hoped that
this index will be implemented by other cancer registries across the country to increase the
relevance and usefulness of breast cancer registry data.

  Conclusion
  

It is appropriate to use medical records to collect comorbidity information and construct a
comorbidity index for breast cancer patients admitted to the Cancer Institute of Iran. Extraction
of comorbidity data from medical records considering CCI provides greater accuracy than for
ECI. We recommend recording all comorbidities included in CCI and ECI in the CBCR-IR to
develop the best comorbidity index for predicting survival among Iranian breast cancer patients.
Active data collection and face-to-face interviews with patients and evaluation of medical
records are needed for some comorbidities. To overcome the limitation in this type of study and
collect comorbidity data accurately, development of integrated electronic medical records is
necessary.

  Acknowledgement
  

We would like to thank the Clinical Breast Cancer Registry of Iran for providing the data for this
research and registrars working there.

  

Funding: This study was supported by the Cancer Institute, Tehran University of Medical
Sciences (No# 98-3-259-45418).

  

Conflict of interest: None declared.

  Faisabilité de la mesure des indices de comorbidité à partir des dossiers
cliniques sur le cancer du sein en République islamique d’Iran
  Résumé
  

Contexte : Les comorbidités ont un impact significatif sur le traitement et l’issue du cancer du
sein. Cependant, les données sur les comorbidités provenant de pays à faible revenu sont
limitées.
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Objectifs : Évaluer la faisabilité et l'exactitude des données de comorbidité extraites des
dossiers médicaux pour estimer la prévalence des comorbidités chez les patient(e)s
enregistré(e)s dans le registre clinique du cancer du sein en République islamique d'Iran.

  

Méthodes : Nous avons recueilli des données à partir des dossiers médicaux de 400
patient(e)s sur 30 comorbidités incluses dans l’indice de comorbidité de Charlson (ICC) et
l’indice de comorbidité d’Elixhauser (ICE). La sensibilité et la spécificité des données de
comorbidité extraites des dossiers médicaux ont été calculées à partir des données provenant
d’entretiens menés auprès de 97 patient(e)s sélectionné(e)s de manière aléatoire. Nous avons
étudié la prévalence des comorbidités à l’aide de l’ICC et de l’ICE. Les données ont été
analysées au moyen du logiciel SPSS version 24.

  

Résultats : L’âge moyen des patient(e)s était de 51,69 (ET 12,28) ans. La sensibilité et la
spécificité des dossiers médicaux pour la détection de toute donnée de comorbidité contenue
dans l’ICC par rapport à la non-comorbidité étaient de 93,2 % et de 69,8 %, respectivement.
Cependant, pour les données de comorbidité incluses dans l’ICE, la sensibilité (86,9 %) et la
spécificité (44,4 %) étaient plus faibles que pour celles comprises dans l’ICC. Les comorbidités
les plus fréquentes étaient l’hypertension (n = 144 ; 36,0 %) et le diabète sans complications
chroniques (n = 77 ; 19,3 %). La proportion de patient(e)s ne présentant aucune comorbidité
avec l’ICC (72,2 %) était plus élevée qu’avec l’ICE (44,8 %).

  

Conclusion : Il est possible de concevoir un indice de comorbidité en utilisant des dossiers
médicaux affichant un degré élevé de précision, en particulier lorsque nous extrayons des
données de comorbidité en utilisant l’ICC. Des études plus poussées sont nécessaires pour
comprendre le lien entre l’indice de comorbidité et la survie au cancer du sein chez les
patient(e)s iranien(ne)s.

جدوى قياس مؤشرات المراضة المصاحبة استنادًا إلى السجلات السريرية  
لسرطان الثدي في جمهورية إيران الإسلامية
  

بيتا إسلامي، ساداف أليبور، منيرة سيدي صالحي، آزين ناهفيجو، راميش عمرانيبور،
موجتابا راجابور، كاظم زندهديل

الخلاصة  
  

: إنَّ لحالات المراضة المصاحبة تأثير كبير على علاج سرطان الثدي ومخرجاته.الخلفية
ورغم ذلك، فإن بيانات حالات المراضة المصاحبة الواردة من البلدان المنخفضة الدخل
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محدودة.

  

: هدفت هذه الدراسة الى تقييم جدوى استخدام البيانات المستخرَجة من السجلالأهداف
السريري لسرطان الثدي ومدى دقته في إيران، من أجل تقدير معدل انتشار حالات المراضة
المصاحِبة لدى المرضى.

  

: لقد جمعنا بيانات من السجلات الطبية لما يبلغ 400 مريض يعانون من 30 حالةطرق البحث
مرضية مصاحِبة مُدرَجة في مؤشر تشارلسون لحالات المراضة المصاحبة، ومؤشر إلكسهوزر
لحالات المراضة المصاحِبة. وحُسبت دقة بيانات المراضة المصاحِبة، المستخرَجة من
السجلات الطبية، وقدرتها على التحديد، ببيانات من مقابلات أُجريت مع 97 مريضًا
اختيروا عشوائيًّا. وبحثنا في معدل انتشار حالات المراضة المصاحِبة بمؤشر تشارلسون
لحالات المراضة المصاحِبة، ومؤشر إلكسهوزر لحالات المراضة المصاحِبة. وخضعت البيانات
.SPSS للتحليل باستخدام الإصدار 24 من برنامج

  

: كان متوسط عمر المرضى 51.69 (12.28) عامًا. وبلغت دقة السجلات الطبية وقدرتهاالنتائج
على التحديد، للكشف عن أي بيانات عن المراضة المصاحِبة الواردة في مؤشر تشارلسون
لحالات المراضة المصاحِبة في مقابل حالات المراضة غير المصاحِبة، 93.2 % و69.8 % على
التوالي. ومع ذلك، فيما يتعلق ببيانات المراضة المصاحِبة المُدرَجة في مؤشر إلكسهوزر
لحالات المراضة المصاحِبة، كانت كلٌّ من الدقة (86.9 %) والقدرة على التحديد (44.4 %)
أقل مما كانت عليه في مؤشر تشارلسون لحالات المراضة المصاحبة. وكان ارتفاع ضغط الدم
(العدد = 144، %36.0) والسكري بلا مضاعفات مزمنة (العدد = 77، 19.3 %) أكثر حالات
المراضة المصاحبة انتشارًا. وكانت نسبة المرضى الذين لم يكونوا مصابين بحالات مراضة
مصاحِبة في مؤشر تشارلسون لحالات المراضة المصاحِبة (72.2 %) أعلى من نسبتهم في مؤشر
إلكسهوزر لحالات المراضة المصاحبة (44.8 %).

  

: من المُجدي وضع مؤشر لحالات المراضة المصاحِبة باستخدام سجلات طبيةالاستنتاجات
عالية الدقة، لا سيَّما عندما نستخرج حالات المراضة المصاحبة باستخدام مؤشر تشارلسون
لحالات المراضة المصاحبة. وهناك حاجة إلى إجراء مزيد من الدراسات لفهم العلاقة بين
مؤشر المراضة المصاحِبة والنجاة من سرطان الثدي بين المرضى الإيرانيين.
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