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The impact of anaemia on functioning in older people in a
rural population in South West Uganda

Information on the impact of anaemia on functioning

among older people in Africa is important in terms of identi-

fying targets for intervention and evaluating the impact of

treatment programmes for anaemia among the older people.

Anaemia has been associated with a number of negative con-

sequences in older people (Guralnik et al, 2004; Thein et al,

2009). These negative effects can occur because of the

adverse effects of anaemia itself or from an underlying dis-

ease that caused the anaemia. In Africa, these underlying

conditions include human immunodeficiency virus (HIV),

malaria and hookworm infection and other prevalent infec-

tious diseases (Balarajan et al, 2011).

The limited available data suggest that anaemia is com-

mon among older people in Africa (Mugisha et al, 2013),

and growing numbers of this ageing population will mean

that anaemia will become an increasingly important health-

care issue. Data on the association between anaemia and

functioning in older people are scarce in Africa. Some authors

have even suggested that Blacks may be functionally adapted

to low haemoglobin concentrations such that anaemia may

not have very serious impact on their functioning (Patel

et al, 2007).

We conducted an survey about anaemia among 1449 indi-

viduals aged ≥50 years (Kowal et al, 2000) (response rate

72�3%) in a general population cohort (GPC) (Asiki et al,

2013) between January 2012 and January 2013 to study the

association between anaemia and functioning. Briefly, the GPC

in this population-based cohort study comprises the residents

of 25 villages within the Kyamulibwa Sub-county in Kalungu

district in rural South-west Uganda. The GPC was established

in 1989 by the Medical Research Council/Uganda Virus

Research Institute to study the epidemiology of HIV/acquired

immunodeficiency syndrome (AIDS) in a general population.

Since its inception, annual door-to-door rounds of census and

sero-surveys were carried until 2012, when survey methods

were changed and participants are now surveyed at central

hubs in each of the study villages. The GPC is run from a field

station, which has a study clinic and a laboratory where sick

survey participants are referred for free treatment. In addition

to studying the epidemiology of HIV, the GPC also provides a

population for recruitment to other studies, such as this survey

about anaemia conducted in the older population. The Lon-

don School of Hygiene and Tropical Medicine, Uganda Virus

Research Institute Science and Uganda National Council for

Science and Technology gave ethical approval for the survey.

We obtained written/thumb-printed informed consent from

all the study participants and all participants requiring medical

treatment were referred to the GPC study clinic.

The general methods of the survey within the GPC have

been previously described (Mugisha et al, 2013) Briefly, the

survey was based in the GPC and all older residents (aged

50+ years) of the 25 villages of the GPC were invited to par-

ticipate. Blood and stool samples were obtained from all the

respondents. Haemoglobin was measured using a Coulter

AC.T 5 Diff CP analyser (Beckman Coulter Inc., Miami, FL,

USA) and stool samples were examined using appropriate

methods for hookworm infection. HIV data was extracted

from the existing GPC databases. Data on sociodemographic

factors and comorbidities were collected using a question-

naire. Functioning was measured subjectively using the

World Health Organization (WHO) Disability Assessment

Schedule 2.0 (WHODAS 2.0) questionnaire (€Ust€un & Chat-

terji, 2010); fatigue and self-rated health and were objectively

assessed using grip strength and walking speed. Data were

analysed using STATA version 11 (Stata Corporation, College

Station, TX, USA). Detailed study methods and results are

given in the on-line supporting information.

The majority of respondents (58%) were women. The hae-

moglobin (Hb) values ranged from 44–204 g/l [standard

deviation (SD) 1�6] In total, 294 (20�3%) of the study partic-

ipants had WHO-defined anaemia: Hb thresholds <130 g/l

for men and <120 g/l for women (WHO, 1968). Only a few

study participants (0�5% men and 0�7% women) had severe

anaemia (Hb <80 g/l). Among men, those with anaemia had
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significantly higher domain-specific and overall WHODAS

2.0 scores compared to those without anaemia, indicating

poorer functioning (Table I). The mean hand grip strength

in men with anaemia was significantly lower than in men

without anaemia (24�4 kg vs. 29�1 kg, P < 0�001). There was

no significant relationship between anaemia and normal or

rapid walk for either men or women. There was also no

association between anaemia and fatigue or self-rated health.

Multivariate analyses showed that anaemia was associated

with increased odds of having lower hand grip strength in

men but not in women [Odds ratio (OR) 4�73, 95% confi-

dence interval (CI) 6�17–3�28] (Table II). After adjusting

for sociodemographic and clinical factors, men with anae-

mia had a 10% longer walk time (geometric mean ratio

1�10, 95% CI 1�02–1�18) compared to those without anae-

mia. For both men and women, there was no association

between anaemia and WHODAS score, fatigue or self-rated

health. Adjustment for comorbidities did not alter these

results.

Contrary to studies undertaken in high income countries

(Penninx et al, 2004), we found an association between anae-

mia and grip strength only in men. In addition, we did not

find an association between anaemia and functional limita-

tions, unlike a recent study in South America (Bryce et al,

2013). We have no clear explanation for the differences in

the association between anaemia and handgrip strength in

men and women in our population.

To the best of our knowledge, this is the first study in Africa

to investigate the effect of WHO-defined anaemia on function-

ing in older people. This study used both objective and subjec-

tive measures of functioning. We also measured known

comorbidities in older people with anaemia, although many of

these older people with anaemia may have had subclinical dis-

ease and other comorbidities that we were unable to measure.

It is possible that we did not find a strong association

between WHO-defined anaemia and functioning in older

people because the haemoglobin cut-off levels for anaemia

we used are inappropriate for this group in our setting.

Table I. Descriptive statistics for measures of functioning by sex and anaemia.

Males Females

No anaemia (n = 459) Anaemia (n = 146) No Anaemia (n = 696) Anaemia (n = 148)

Median (IQR) Median (IQR) Median (IQR) Median (IQR)

WHODAS domains

Understanding/communicating 0 (0–0) 0 (0–10) 0 (0–5) 0 (0–10)

Getting around 0 (0–12�5) 6�3 (0–37�5) 12�5 (0–37�5) 18�8 (0–43�7)
Self-care 0 (0–0) 0 (0–10) 0 (0–0) 0 (0–0)

Getting along with others 0 (0–8�3) 0 (0–16�7) 4�2 (0–16�7) 8�3 (0–16�7)
Life activities (household) 0 (0–10�0) 0 (0–40�0) 0 (0–40�0) 0 (0–50�0)
Participation in society 0 (0–0) 0 (0–33�3) 0 (0–25�0) 0 (0–31�2)
WHODAS summary score1 1�1 (0–8�7) 3�3 (0–21�7) 6�5 (2�2–20�7) 6�5 (2�2–24�5)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Grip strength (kg) 29�1 (7�0) 24�4 (9�7) 19�3 (5�3) 18�7 (5�2)
Normal walk time (seconds) 5�26 (1�77) 6�43 (3�69) 6�50 (2�93) 6�65 (2�80)
Rapid walk time (seconds) 2�94 (1�05) 3�84 (3�41) 3�82 (1�95) 3�78 (1�50)

n (col %) n (col %) n (col %) n (col %)

Fatigue in past 7 d

No 211 (46) 50 (34) 245 (35) 49 (33)

Yes 188 (41) 75 (51) 372 (53) 80 (54)

Don’t know 60 (13) 21 (14) 79 (11) 19 (13)

Self-rated health

Very good 77 (17) 14 (10) 67 (10) 11 (7)

Good 161 (35) 46 (32) 202 (29) 41 (28)

Moderate 99 (22) 37 (25) 198 (28) 33 (22)

Poor 58 (13) 27 (18) 146 (21) 44 (30)

Very poor 3 (0�7) 1 (0�7) 3 (0�4) 0 (–)

Don’t know 61 (13) 21 (14) 80 (11) 19 (13)

SD, standard deviation; IQR, interquartile range; 95% CI, 95% confidence interval; col %, column percentages of those with or without fatigue

and self-rated health in males and females with and without anaemia.

Females have significantly higher domain-specific and overall World Health Organization Disability Assessment Schedule (WHODAS) scores than males

(Mann–Whitney U-test), and a lower proportion of 0 scores (Chi-squared test). Among males, those with anaemia have significantly higher domain-spe-

cific and overall WHODAS scores than those without anaemia, and a significantly lower proportion of 0 scores. Among females, there is no evidence of

a significant difference in WHODAS scores between those with anaemia and those without anaemia, or in the proportion with 0 scores.
1Calculated from 32 items in six domains (four items excluded from the analysis).

ª 2014 John Wiley & Sons Ltd 581
British Journal of Haematology, 2014, 167, 563–583

Correspondence



Therefore, there is a need for more studies using longitudinal

data to study the impacts of anaemia on functioning and

mortality in older people in Africa and this will help settle

the issue of whether the WHO definition of anaemia is suit-

able for the older members of our study population in East

Africa.

Table II. Association of anaemia with functioning as assessed by objective and subjective measures, unadjusted and adjusted for potential confounder.

Objective measures Males Females

Grip strength (kg) Regression coefficient (95% CI) Regression coefficient (95% CI)

Model 1 P < 0�001 P = 0�25
Any anaemia (unadjusted) �4�73 (�6�17, �3�28) �0�56 (�1�51, 0�39)
Model 2 P < 0�001 P = 0�12
Any anaemia, adjusted for sociodemographic factors‡ �2�45 (�3�76, �1�14) �0�68 (�1�55, 0�19)
Model 3 P = 0�002 P = 0�09
Any anaemia, adjusted for sociodemographic and clinical factors§ �2�07 (�3�37, �0�77) �0�79 (�1�70, 0�12)
Normal walk time (S) Geometric mean ratio (95% CI) Geometric mean ratio (95% CI)

Model 1 P < 0�001 P = 0�35
Any anaemia (unadjusted) 1�17 (1�09, 1�25) 1�03 (0�97, 1�09)
Model 2 P = 0�004 P = 0�37
Any anaemia, adjusted for sociodemographic factors‡ 1�10 (1�03, 1�18) 1�03 (0�97, 1�09)
Model 3 P = 0�005 P = 0�17
Any anaemia, adjusted for sociodemographic and clinical factors§ 1�10 (1�03, 1�17) 1�04 (0�98, 1�11)
Rapid walk time (s) Geometric mean ratio (95% CI) Geometric mean ratio (95% CI)

Model 1 P < 0�001 P = 0�55
Any anaemia (unadjusted) 1�19 (1�09, 1�29) 1�02 (0�96, 1�08)
Model 2 P = 0�02 P = 0�48
Any anaemia, adjusted for sociodemographic factors‡ 1�10 (1�02, 1�20) 1�02 (0�96, 1�08)
Model 3 P = 0�02 P = 0�27
Any anaemia, adjusted for sociodemographic and clinical factors§ 1�10 (1�02, 1�18) 1�03 (0�98, 1�09)

Subjective measures Males Females

Self rated health¶,* Odds ratio†† (95% CI) Odds ratio†† (95% CI)

Model 1 P = 0�02 P = 0�11
Any anaemia (unadjusted) 1�61 (1�15, 2�39) 1�33 (0�93, 1�91)
Model 2 P = 0�97 P = 0�04
Any anaemia, adjusted for sociodemographic factors‡‡ 0�99 (0�65, 1�51) 1�45 (1�01, 2�09)
Model 3 P = 0�75 P = 0�06
Any anaemia, adjusted for sociodemographic and clinical factors§§ 0�89 (0�42, 1�88) 1�91 (0�98, 3�71)
Fatigue** Odds ratio (95% CI) Odds ratio (95% CI)

Model 1 P = 0�01 P = 0�72
Any anaemia (unadjusted) 1�68 (1�12, 2�53) 1�08 (0�73, 1�59)
Model 2 P = 0�23 P = 0�55
Any anaemia, adjusted for sociodemographic factors‡‡ 1�32 (0�84, 2�05) 1�13 (0�76, 1�69)
Model 3 P = 0�26 P = 0�13
Any anaemia, adjusted for sociodemographic and clinical factors§§ 1�59 (0�71, 3�58) 1�75 (0�84, 3�63)
WHODAS score¶ Odds ratio†† (95% CI) Odds ratio†† (95% CI)

Model 1 P < 0�001 P = 0�36
Any anaemia (unadjusted) 1�92 (1�37, 2�70) 1�16 (0�84, 1�60)
Model 2 P = 0�25 P = 0�15
Any anaemia, adjusted for sociodemographic factors‡‡ 1�24 (0�86, 1�77) 1�27 (0�91, 1�78)
Model 3 P = 0�89 P = 0�11
Any anaemia, adjusted for sociodemographic and clinical factors§§ 0�96 (0�49, 1�87) 1�62 (0�90, 2�91)

WHODAS, World Health Organization Disability Assessment Schedule; 95% CI, 95% confidence interval.

Objective measures: *Calculated from 32 items in six domains. ‡Adjusted for age, marital status and education. §Adjusted for age, marital status,

education, BMI, HIV serostatus, hypertension, number of self-reported conditions, malaria infection, and intensity of hookworm infection.

††Proportional odds ratio from ordinal logistic regression.

Subjective measures: ¶Participant’s self-rated health as good, moderate or bad. **Exclude ‘don’t know’. ††Proportional odds ratio from ordinal

logistic regression. ‡‡Adjusted for age, marital status and education. §§Adjusted for age, marital status, education, BMI, HIV serostatus, hyperten-

sion, number of self-reported conditions, malaria infection, and intensity of hookworm infection.
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